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Abstract 


In order to determine the efficiency and selectivity of flag gill nets in catching game fish, 
experimental flag gill nets were fished in ee Bistineau during the period March through: August, 
1956. Flag gill nets contain no lead line and ‘are hung on a top line which contains no floats. 
The experimental nets used consisted of the riticwins mesh sizes: 1.0, 1.5, 2.0, 2055 320, 55 
and 4.5 inch square mesh. For summary purposes the various species of fish were: sroaped into 3 
types: (1) commercial fish (2) game fish and (3) other fish. The more valuable commercial fishes 
were caught at higher rates in the larger mesh sizes. Game fish were caught at higher rates in 
the smaller mesh sizes. Data are presented on the frequency distributions of the catches per net 
day which showld give a somewhat better idea of the potential of the various mesh sizes of flag 
gill nets when fished under commercial conditions than the mean catches. The size of fish avail- 
able to be eens had in many instances a definite effect on the mean length of the fish caught 
by the various mesh sizes of flag gill ee The catch of fish by the flag gill nets for the 
period March through May was compared with the catch for the period June through August and the 
cateh for shallow sets was compared with the catch for deep sets. In order to determine the 
selectivity of flag gill nets, the relative composition of the flag gill net catches was compared 
to estimates of the relative composition of the fish population made by rotenone poisoning. 
Commercial fish and other fish were much metotetati tals abundant in the flag gill net samples 
While game fish were considerably more relatively abundant in the samples taken by rotenone poisone 
ing. Attempts have been made to close Lake Bistineau to all commercial fishing. i doubt that 
either restricting or allowing commercial fishing on’ bake Bistineau will have much affect on the 
fish population. Nevertheless commercial fishing should be briened since it utilizes a resource > 
that would otherwise be wanted I would recommend a minimum legal size of 3.0 inch square mesh 
for gill nets fished on Lake Bistineau based on 2 eeeatdares tone (1) the catch of game fish in 


the various mesh sizes and (2) characteristics of the commercial fishery. 
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Introduction 


A considerable number of complaints were 
received by the Louisiana Wild Life and Fisher- 
ies Gommission relative to illegal catches of 
game fishes by flag gill nets in Lake Bistineau. 
It is illegal to keep any game fish caught in 
commercial gear in Louisiana. At the time of 
the investigation it was legal to fish commercial 
flag gill nets of 2.0 inches square mesh and 
larger. In order to determine the efficiency 
and selectivity of flag gill nets in catching 
fish, experimental flag gill nets were fished in 
Lake Bistineav during the period from March 
through August, 1956. 

I am indebted to the many employees of the 
Louisiana Wild Life and Fisheries ¢ommission 
who assisted in the collection and analysis of 
the data. Acknowledgment is made to Dr. Jess 
Muncy, Louisiana State University, for his 
criticisms and suggestions on an earlier draft 
of the manuscript. This report is a contri- 
bution of Louisiana Federal Aid in Fish Restor- 
ation Project Fel-R. 


Description of Lake Bistineau 


Lake Bistineav,, located in northwest 
Louisiana, is a large impoundment with an area 
of 17,200 acres. It was created in 1938 by 
the establishment of a dam across the Bayou 
Dorcheat bottom. The lake has a mean depth of 
7 feet, and the majority of the lake is less 
than 10 feet deep (Figure 1). The Bayou 
Dorcheat bottom was not cleared prior to im- 
poundment; however, within a few years after 
impoundment all of the trees and shrubs except 
these species which can tolerate permanent 
flooding were killed; and dead trees, logs, 
and stwmps are numerous in the lake. Extensive 
stands of species which tolerate considerable 
flooding (e.g., bald cypress, Taxodium 
distichum; water elm, Planera aquatica; and 
swamp privet, Forestiera acuminata) still — 
exist in the lake; however, these plants 
have been killed to some extent in deeper 
areas of the lake. Normaliy the lake is very 
clear, except during periods of excessive 
rainfall. Because of this and the relative 
shallowness of the lake, submergent aquatics 
(coontail, Geratophyllum, spp.; blatterwort, 
Uticularia spp.; najas, Najas spp., etc.) are 
abundant. 


Description of Flag Gili Nets 
Flag gill nets are similar to conventional 


gill nets but differ in several important fea- 
tures. Flag gill nets - as used in Louisiana - 


on 


have no lead line and are hung on a top line 
which contains no floats. The net is fished 
by suspending it in the water from floats at 
any desired depth. The nets are often fish- 
ed with the top line on or close to the sur- 
face of the water. Practically all commer- 
cial gill nets used in Louisiana are of the 
flag type. Figure 2 shows a flag gill net 
and illustrates the manner in which it is 
suspended from floats. 


Materials and Methods 


Experimental Fishing of Flag Gill Nets 

A total of 70 flag gill net sets were 
made during the period from March through 
August, 1956. Nets used were 175 yards long 
and 8 feet deep and consisted of 25 yards of 
the following mesh sizes: 1.0, 1.5, 2.0, 2.5, 
3.0, 3.5 and 4.5 inch square mesh. The nets 
were constructed of nylon thread size number 
139 netting hung on number 30 nylon filament 
twine. The nets were hung on a one-half 
basis, i.e., 200 feet of netting on 100 feet 
of top line. For the most part each net set 
was fished approximately 24 hours and samples 
were taken at different depths and in ail 
types of habitat occurring in the lake. 


fhe nets were set in a more or less 
straight line and according to the terminology 
used by White (1959) relative to types of net 
sets, the sets would correspond generally to 
his "fixed set." The nets were anchored or 
tied to poles in order to heid the nets in the 
same relative position throughout the set. 


Analysis of Data 

fhe flag gill net catch data were ana- 
lyzed so as to determine the effects of 
different mesh sizes, time of year, and 
depth of set on the catch. The comparisons 
of the catch of fish in different mesh sizes 
were based on 68 flag gill net sets. The 
catch of 48 flag gill net sets made during 
the period from March through May was com- 
pared with the catch of 22 flag gill net sets 
made during the period from June through July. 
fhe catch of $5 flag gill net sets of less than 
6 feet deep was compared with the catch of 9 
flag gill net sets of 6 feet of deeper. fhe 
depth of the set as used in this report is 
the depth of the top line of the net in the 
water. Most of the sets were of less than 6 
feet deep, inasmuch as the majority of the 
lake is not of sufficient depth to make deep-,, 
er sets. aM 

In order to determine the selectivity of 
flag gill nets, the composition of the flag | 
gill net catches was compared with estimates 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Illinois Urbana-Champaign Alternates 


https://archive.org/details/efficiencyselect0OOlamb 


Figure 1. - Map of Lake Bistineau with cross-sections. (Data for this map was furnished by 
R. Yancey, Louisiana Wild Life-and Fisheries Commission). 
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Figure 2. - Flag gill net illustrating the manner in which it is suspended from floats. 
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of the composition of the fish population ob- 
tained by rotenone poisoning. 

For summary purposes the various species of 
fish were grouped into 3 types: (1) commercial 
fish, (2) game fish and (3) other fish. fhe 
species of fish considered as commercial, game 
and other fish are shown in fable l. ; 

The unit of measurement employed in deter- 
mining the efficiency of the flag gill nets was 
the number of fish caught per net day. ‘The 
abundance of fish on a net day basis was com- 
puted for each gill net set and for each mesh 
size. The number of fish per net day for each 
set represents the catch for 175 yards of flag 
gill netting while the number per net day for any 
mesh size represents the catch for 25 yards of nett- 
ing. H 

In some instances, the differences in the 
catch of different mesh sizes.ofsflag gill nets or 
different types of sets obviously are significant. 
However, in other instanceg it is not clear whether 
or not the observed differences are due to chance. 
Therefore, in this study the data were treated 
statistically in order to determine if the ob- 
served differences are significant. the distri- 
bution of the number of fish per net day (fable 
2) obviously was not normal and therefore the 
"Normal Theory" was not applied. A transfor- 
mation to normalize the distributions was not 
evident, therefore, the chi-square method of 
analysis was used. In order to compare the 
efficiency of various mesh sizes or different 
types of sets in catching a certain species of 
fish, chi-square was computed as follows: 


deviations of expected cata) 
ot Se rom actual catch 
DR 


expected cate 


The expected catch for different types of sets 
(or mesh sizes) being compared is that part of the 
actual total catch of both types of sets which is 
directly proportional to the total number of net 
days fished by each type of set. The formula for 
chi-square was adjusted for contimiity by sub- 
stracting 0.5 from the absolute values of the 
deviations. 

In order to compare statistically the catch 
of total: fish, commercial fish and game fish, 
for various mesh sizes or different types of 
sets, the chi-square method as deseribed by 
Snedecor (1956) was used. he catch for each 
Species was considered as a sub-sample of the 
total catch. fhe chi-square values for the. sub- 
samples were summed. A pooled chi-square was 
computed for the total catch and a heterogenity 
. or interaction chi-square was calculated by 
subtracting the pooled chiesquare from the sum 
of the chi-squares. The differences in the 
total cateh of commercial fish and game fish 


for the various mesh sizes of different 
types of sets were tested statistically in a 
manner similar to that for the total catch. 
The differences in the total catch of other 
fish were not tested statistically inasmuch 
as other fish consisted almost entirely of 
gizzard shad. 

fhe differences in the relative com- 
position of the catch for different mesh 
sizes or types of sets were tested statis- 
tically by the chi-square teat of homo- 
genity. 


Gomparison of the @atch Between 
Different,.Mesh Sizes 
4 


Gatch Rates 

There were considerable differences in 
the catch rates for the various mesh sizes 
(fable 3). he number of fish caught per 
net day first increased as the mesh size in- 
creased from 1.0 inch. he 2.0 inch mesh had 
the highest catch rate; however, after that 
the catch rate decreased and the 4.5 inch mesh 
size had the loweat catch rate. 

fests of significance of the differences 
in total catch rates between the mesh sizes are 
given in fable 4, All of the summed chie 
Square values, with the exception of the chi-e 
square value for the comparison between the 
3.5 and 4.5 inch meshes, were significant. 
fherefore, the alternate hypothesis that the 
catch rates of the individual species of fish 
deviate from the hypothetical catch rate with 
no distinction being made for excess or Gee 
ficit in the catch rates is accepted, i.e., 
except for the comparisons between the 3.5 
and 4.5 inch mesh sises. 

All of the heterogenity or interaction 
chi-square values for the total catch were 
Significant with the exception for the come 
parisonsbetween the 3.0 and 3.5; and 3.5 and 
4.5 inch mesh sizes. The heterogenity chi- 
square measures the inconsistency of the 
oscillations above and below the hypothetical 
catch rate. For the comparisons with signife- 
icant heterogenity chi-square values, the al- 
ternate hypothesis that the catch rates are 
not consistantly more or less than the hypo- 
theticai catch rate is accepted. 

fhe pooled chiesquare values for the com- 
parisons between the 1.9 and 1.5; 1.5 and 2.0; 
2.0 and 2.5; and the 2.5 and 3.0 inch mesh 
sizes were significant. However, since the 
heterogenity chi-square values were also signif- 
icant, this would indicate that one mesh sige 
did not consistantly catch more or less than 
the other mesh size it is being compared to, 
and that the significant differences in the 
pooled catch ave due to the significant 
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Table 1. - Species of fish considered as commercial, game and other fish. Seientific names 
are from Bailey, et al. (1960). 


mmm a ee | ee ee 


Common name Scientific name 
Commercial fish: 
Yellow bullhead «+. ¢ « «.6 seis © © + © 6 eo ce eo + « ocetalurus natalis 
Channel catfish . ... . 6. «0 « © © 06 eo o oe + olOtalurus punctatus 
Blue catfish .. . - 2+ 6 © 6 © 0 © © oo oe oe oe eo ocetalurus furcatus 
Fiathead catfish . . . . « « «© « «© © © © © © oe oo ol ew oPyhodictis olivaris 
Bowfin .-...« « “Ae Sarees, Areromemre: ers eo 
Fresh-water drum oe ee oe te ew tw ww wo ow oe 6eAplodinotus grunniens 
Spotted gar . 2 2» + 6+ © wo © 6s © ow ow ow ow oe we ew oLepisosteus oculatus 
Shortnose gar . 2 « 6 «+ + © © © © we ow ew we ow wo we [6 oLepisosteus piatostomus 
Alligator gar... 6 + 6 5 + «© © © © © ow eo © wo 6 oo oe oLepisosteus spatula 
Longnose gar .. p 6 © © © © © © © © ew ow we ww ee oo oe eLepisosteus osseus 
Smallmouth buffalo . . 2 1 1 2 6 ee ww we oe oe © oLetLObUS bubalus 
Black buffalo . . . «6 2 ee © © © eo 6 we wo oo oo oLetiobus niger 
Spotted sucker .. 2. 6 + «6 © © © © © © © «© © o + oo oMinytrema melanops 
Lake chubsucker . . 2 o « + «© © + © © © © © © © © © + okdmyzon sucetta 
River carpsucker .. 6 2 + «6 + + + « © © «© © © © © © eCarpiodes carpio 
Game fish: 
largemouth bass . . . 2 « 6 2s 6 © © © @ © © ow oe oe 6UoMiCrOpterus salmoides 
Spotted bass . 1. . 6 6 1 2 © se we ow © ew we ew wo oe et 0 OMiCropterus punctulatus 
White crappie ..6 6 © «ss s+ 2 oe © + 6 6 «© © wo 9 « +» ePOmMOXIG anmilaris 
Black crappie . . «© 6 «e+ + + + © © © © © © © © © © oPOMOXLS nigromaculatus 
*~Bluegill sunfish ..... +. 2 ee 6 «© © © © © ee 6oLepomis macrochirus 
Redear sunfish . . 2.» 6 + 6 + + + © © © © o © © © 6 oLepomis misrolophus 
Warmouth sunfish . 2... 1. 2 1 2 6 1 6 © © © « es o oChaenobryttus gulosus 
Longear sunfish . . 2. 2 2 6 6 1 + 6 © © © © ee ew oe hs «fLepomis megalotis 
Spotted sunfish .. see ew ww ow ww ww el hw he sLepomis punctatus 
Orangespotted sunfish oe 6 ew ee ee ww tw we lhl Uo LepOMis humilis 
Bantam sunfish . . 1. 2. 2 2 6 2 6 ee © oe ew ew oe eh es Uo LOpOMis symmetricus 
Yellow bass . 2. 2. «© + «s+ © © «© © © © © + © © ow ow es oROCCUS Mississipplensis 
Chain pickerel . . . . 6 2 « «© «© «© «© © © «© © © © © 6 eBSOX niger : 
Other fish: 
Golden shiner . . . « « © 6 « 6 «© © © «© © © © © © © + oNOtOMigonus crysoleucas 
Gizzard shad . «6 2 © © © © © © we we ww wo ew wh hw he 6CDOPOSOMA Copedianum 
Threadfin shad . . «6 + + + «© + + © © © © © eo ee 6CDOPOSOMA petenense 
Pirate perch . .. . + « «© © «© © © © © © © © © © © o eAphredoderus sayanus 
AMOVAGEN G61 2 6 ket te te tk te se +o + whngeilia rostrata 
ROADIE MOTOR 6 sa ek wes ne i ee eo + + OteR Reese 
Other fishes! 
Tipelndes unidentified fishes and hybrid sunfish. 
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Table 2. - Total number of fish caught per net day frequency distributions for the various 


mesh sizes of flag gill nets. 
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differences in the catch rate of a few of the 
individual species of fish which made up a re-. 
latively large portion of the total catch 
(Fable 5). he 3.0 inch mesh consistantly 
caught more fish than the 3.5 inch mesh (pooled 
chi-square significant and heterogenity chi- 
square: not significant). 

The catch rate for commercial fish was 1.10 
fish per net day for the 1.0 inch mesh and in- 
creased to 2.19 for the 1.5 inch mesh; however, 
the catch rate decreased for the larger mesh 
sizes and 0.13 fish per net day was caught by 
the 3.5 and 4.5 inch mesh sizes (fable 3). 

fhe sum of the chi-square values for the 
comparisons between the catch rates of commer- 
cial fish for the 1.0 and 1.5; 1.5 and 2.0; 

2.0 and 2.5; and 2.5 and 3.0 were significant 
showing that there were differences in the 
catch rates for individual species of commer~ 
cial fish (fable 4). ‘fhe heterogenity chi- 
square values for the comparisons between the 
1.0 and 1.5; 1.5 and 2.0 and the 2.5 and 3.0 
inch mesh nets were not significant. fhere- 
fore, it is assumed that there were differences 
in total catch rate of commercial fish and in 
general the differences in the catch rates for 
the individual species of commercial fish for. 
- the comparisons between the various mesh sizes 
are in the same direction, 

The heterogenity and the pooled chi-square 
value for the comparison between the catch rate 
of commercial fish in the 2.0 and 2.5 inch mesh 
sizes were both significant. Therefore, the 
catch rates for the individual species were not 
consistantly more or less for either mesh size 
and differences in the pooled catch are due to 
differences in the catch rates of a few species 
of fish which make up a relatively large portion 
of the total catch. 

No significant differences were found in 
the catch rates of commercial fish between the 
3.0 and 3.5; and 3.5 and 4.5 inch mesh sizes. 

Even though the catch rates for commercial 
fish were the highest for the 1.5 inch mesh 
size, the catch rate for the more valuable 
commercial fishes were higher for the larger 
mesh sizes (fable 5). Smallmouth and black 
buffalo had the highest catch rates in the 4.5 
inch mesh size while channel catfish had the .. 
highest catch rate in the 2.5 inch mesh size. 
fhe catch rates for flathead catfish were the 
highest for the 3.0 and 3.5 inch mesh sizes. 
Mowever, no significant differences could be 
demonstrated in the catch rates in the various 
mesh sizes for the above species of commercial 
fishes. Species which were of much less value 
commercially, such as yellow bullhead, spotted 
gar, shortnose gar, alligator gar, longnose 
gar and lake chubsucker,. had the highest catch’ 
rates in the 1.5 inch mesh size. 


The 1.0 inch mesh size had a catch rate 
of 2.07 game fish per net day (fable 3). ‘fhe 
catch rate increased to 4.38 for the 1.5 inch 
mesh size. The catch rate then decreased for 
the larger mesh sizes and 1.93, 0.73 and 0.27 
game fish per net day were caught in the 2.0, 
2.5 and 3.0 inch mesh sizes respectively. 
Only 0.01 game fish per net day were caught 
by the 3.5 inch mesh size and no game fish 
were caught by the 4.5 inch mesh size. 

fhe summed chi-square values, as well as 
the pooled and heterogenity chi-square values, 
were all significant for the comparisons be- 
tween the catch rates of game fish in the 1.0 
and 1.5, 1.5 and 2.0, 2.0 and 2.5 inch mesh 
sizes (fable 4). This would indicate that 
there were significant differences in the 
catch rates between the various mesh sizes 
but that the catch rates for the individual 
species of game fish were not consistantly 
more or less for any of the above mesh sizes. 
fhe differences in the total catch rates of 
game fish were due mainiy to differences in 
the catch rates of those species of game fish 
which made up a relatively large portion of 
the total catch. 

the summed hi ssquare values and the 
pooled chi-square,for the comparisons be- 
tween the catch rates of game fish for the 
2.5 and 3.0 and 3.0 and 3.5 inch mesh sizes 
were significant. fhe heterogenity chie 
square values were not significant. fhis 
would indicate that there were significant 
differences in the catch rates of game 
fishes and that the differences in the catch 
rates for the individual species of game fish 
were generally in the same direction. fhe 
3.0 inch mesh size caught less than the 2.5 
inch mesh size and the 3.5 inch mesh size 
caught less than the 3.0 inch mesh size. 

Most of the various species of sunfishes 
(bluegill, redear, warmouth and orangespdtted 
sunfish) had the highest catch rates in the 
1.5 inch mesh size (Table 5). Mowever, long- 
ear and spotted sunfish, which usually are of 
a smaller average size than other species of 
sunfish were caught only by the 1.0 inch mesh 
size. Orangespotted sunfish which also are 
usually of a small average size were caught 
only by the 1.5 inch mesh size; however, the 
difference between the catch rate for the 
1.0 and 1.5 inch mesh sizes was not signifa- 
cant. 

largemouth and spotted bass were caught 
at the highest rate in the 1.5 and 2.0 inch 
mesh sizes; however, the catch rates were 
low for all mesh sizes and most of the > 
differences in the catch rates among the 
various mesh sizes were not significant. 
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Both the black and white crappie had the high- 
est catch rates in the 2.5 inch mesh size. ‘The 
catch rates for crappie decreased rapidly for the 
larger mesh sizes. 

fhe catch rate for yellow bass was by far the 
highest in the 1.5 inch mesh size (1.40 yellow bass 
per net day). fhe 1.0, 2.0 and 2.5 inch mesh sizes 
caught yellow bass at the rate of 0.23, 0.39 and 
0.09 fish per net day respectively. All of the - 
above differences in catch rates were significant. 
No yellow bass were caught in the larger mesh sizes. 

fhe only other fish (i.e., other than commer- 
cial or game fish) which were caught in any abun- 
dance were gizzard shad. The 1.0 inch mesh size 
caught 0.15 gizzard shad per net day, and this in- 
creased to 1.68 and 6.58 for the 1.5 and 2.0 inch 
mesh sizes, respectively. The catch rates then 
decreased rapidly for the larger mesh sizes and 
3.71, 0.63 and 0.08 gizzard shad per net day were 
caught in the 2.5, 3.0 and 3.5 inch mesh sizes. 

No gizzard shad were caught in the 4.5 inch mesh 
size. All the differences in the catch rates of 
gizzard shad were significant. 


Number per Net Day Frequencies 

It is probable that the mean catch per net 
day of flag gill nets fished experimentally is 
not a good measure of what commercial fishermen 
would catch using the same types of nets. In the 
experimental fishing of flag gill nets, an attempt 
was made to make sets at different depths and in 
all types of habitat in the lake. In other words, 
an attempt was made to randomize the flag gill 
, het sets as to depth, location on the lake, type 
of habitat and other variables. A commercial 
fisherman would not do this. Through experience 
he should knoy,.which are the most productive sets 
for the fishes he wishes to catch and would only 
make such sets. Therefore, it is expected that 
the commercial fishermen would make more sets which 
caught the desired commercial fish at higher catch 
rates and less sets with the lower catch rates. 
Therefore, his average catch should be more than, 
the experimental sets. By the same line of reason- 
ing it is expected that the commercial fisherman 
could have some influence over the selectivity of 
the nets he fishes. 

fhe frequency distributions of the catches 
per net day should give a somewhat better idea 
- of, the potential of the various mesh sizes of 
flag gill nets in catching various species of 
fish when fished under commercial conditions than 
the mean catches. The frequency of the catches 
per net day, by species of fish, for the various 
mesh sizes are given in fable 6 through 12. 

For the most part, considering each species 
of fish seperately, a species was not represented 
in the catch of a majority of the indjvidual flag 
gill net sets. This does not mean that a 


majority of the sets caught no fish at ali, 
@-Zoe if a set caught no bluegill sunfish it 
might have caught some gizzard shad. The 
above situation was true for all mesh sizes 
with four exceptions. For the 1.5 inch mesh 
size, only 34 our of 68 sets caught no long- 
nose gar and only 30 sets caught no gizzard 
shad. Only 10 sets for the 2.0 inch mesh 
size and 17 sets for the 2.5 inch mesh size 
caught no gizzard shad. 

fhe catch rates for the 1.0 inch mesh 
size were not widely distributed (fable 6). 
The mode for the catch rates of all species 
occurred at the 0 fish per net day class and 
very few species were caught at a rate exceed- 
ing 3.9 fish per net day. Only one set caught 
a species (bluegill sunfish) at a rate of 
approximately 9.0 fish per net day. 

fhe catch rates for the 1.5 inch mesh 
size had a much wider distribution (¥able 7). 
fhe mode for the catch rates of all species 
occurred at the 0 fish per net day class. 
For most species the catch rates for any 
individual set did not exceed 3.9 fish per 
net day. A few species were caught at rates toi 
setSup to 9.9 fish per net day. Only three 
species were caught at catch rates above 9.9 
fish per net day. The distribution of the 
catch rates for yellow bass was most inter- 
esting. A catch rate for yellow bass of 
approximately 9.0 fish per net day occurred 
only twice, and at no time were yellow bass 
caught at rates from 10.0 through 29.9 fish 
per net day. Mowever, one set caught yellow 
bass at a rate of approximately 40.0 fish 
per net day. 

The catch rates for the 2.0 inch mesh 
size were not as widely distributed as for 
the 1.5 inch mesh size, 1.e., with the ex- 
ception of the catch rates for 1 species < 
gizzard shad (fable 8). ‘the majority of 
the catch rates for gizzard shad were less 
than 21.9 fish per net day; however, in 2 
instances gizzard shad were caught at rates 
between 34.0 and 38.0 fish per net day. For 
most species, other than gizzard shad, the 
catch rates for any individual set did not 
exceed 3.9 fish per net day. 

As with the 2.0 inch mesh size, the 
catch rates for the 2.5 inch mesh size were 
not widely distributed with the exception 
of the rates for gizzard shad (fable 9). 
fhe mode for the catch rates for all species 
was at the 0 fish per net day class. For 
most species, the catch rates for any indi- 
vidual set did not exceed 3.9 fish per net 
day, i.e., with the exception of gizzard 
shad. Gizzard shad were caught at a rate up 
to approximately 21.0 fish per net day for 
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Table 6, = Number of fish per net day frequency distributions for 1.0 inch mesh flag gill nets. 


Number per net da 
>0= 2.0= Om 6.0= 8.0 4 
9 


0 i. 9 3 e ° 9 9 ° Mean 
Yellow bullhead 3 | -- on = == 0.09 
Channel catfish 68 -- _ nen sh — ah 
Blue catfish 68 oe -- -- a ae 8 hal 
Flathead catfish 67 1 a -- on ae 0.03 
Bowfin 68 a _ oa mean me wen eee 
Freshewater drum 68 aa mm == == ae —— 
Spotted gar 59 8 1 -- -- -- 0.17 
Shortnose gar 65 2 on 1 -- mee 0.09 
Alligator gar 68 “- on ae pala _ Pee e! 
Longnose gar 4O aly § 10 =e 1 -- 0.69 
Smallmouth buffalo 68 == — Ldeead me Cael men en 
Black buffalo 68 = ae -< -- —_ aeetal 
Spotted sucker 66 2 == on nas oa 0.04 
Lake chubsucker 68 on “ -< oo wee cava 
River Carpsucker 68 == a —_ was @~ 2h ok 
Largemouth bass 65 3 — —_ Be ne 0.05 
Spotted bass 67 1 om me -- on 0.01 
White crappie 67 1 “= == a ae 0.01 
Black crappie 57 9 2 -- om =~ 0.22 
Bluegill sunfish 46 15 5 uh = 1 0.63 
Redear sunfish 58 vf 3 — an eee 0.21 
Longear sunfish 67 1 -- — = re 6.03 
Spotted sunfish 64 3 1 a ae Acad 0.09 
Orangespotted sunfish 68 on -= on nee a metal 
Yellow bass 58 7 3 on a ie 0.23 
Chain pickerel 58 u 5 1 on _ 0.30 
Other fishes 67 1 on we -- as 0.01 


15 


efen £Ltp pelt dese deal 0.2 402 eco? 


eS 


LA TT SA OE: 96 a ee —T oy 
4 2 
nae Thi o.F 
——— ey 
a» om 
a ~~ «@ 
— ~ _" 
rr —_ — 
= = 
———_ ly 
= - 
- 
*) - 
al 
o 
= 
_— 
. « 
ao —_ 
—_ — 
—_ 


a EN cee Sl 


«),* 


| 


| 7 al eee 
deiieteth yoroupent yeb fet wag aett t 7 


Sanger 


90°0 -- -- =< -- -- -- -~ -- -- -- -- < -- -- T zZ $9 saysty 13430 
-- -- -- -- -- -- -< ae -- -- -- -- -- o~ -- -- -- 89 peys ut jpesryL 
g9°T ad -- -- -- ~~ -- tC -- -- -- -- i: ¢ G 2t 9T o¢ peys pxezZzTD 
~~ “~ - -- ~« -- = -- -- -- -- -- -- -- -- -= -- 89 aiauTys ueptoy 
€2°0 -= -- -< -- ~- = -- -- -- - -- -- T -- -- ya 9S TedeaxoTd upeyod 
On'T t- -- w= -- -- -- -- -- -- -- -- z 18 T 6 €T Th sseq MOTTOA 
¢0°o -- -- -- -- we -~ ~= -~ -- -- -- oe -- ~~ on I lg ustguns peqyodsasueso 
a == -- -- ~ “= we -- -- -- -- -- -- -- -- — ~~ 99 ystyuns peqqods 
— — = =o -—— wo ard =e = ow = =e ow oe me = os 89 usftyuns IesZuoy 
T -- rT h 6S ystguns yynoure;/| 
06°0 -- oe -- -- -- oe -- -- -- -- -- -- zZ h Q 41 Oh ystguns aeepey 
96°0 -- -- -- -- -~ -- -- o- T -- -- on -- Z OT LT ge ystguns [TTsentd 
9 6S etddero yOeTE 
T Lg atddero e4Tut 
Z 99 sseq peqjods 
€2°0 -o -- ve -- -- -- ~ oo -- -- -- -- +o -- ¢ 6 9S sseq YyNowesre] 
TE 
2 
6 


10°0 a w= -- == -= ~= -< -- ~= -- ~~ = —_ =< -- 19 azexonsdzed J9ATY 
60°O = oa —— oo = ~= = = = =e == =< — = Zz 49 agexyonsqnyo sey 
9T°O on on —_ = “= wm eri am =e = ied b= = -- fr QS aexyons peqqods 


-- - -2 -- -= -~ -- -- - -= -- -- -- -- -- -< = 89 oTesgnq Hoe 
-- -- = o> oe =~ -- -~ -- == -- -- = -- “— = == 89 oTesgnq YyyNouTTeus 
16°0 -- -- en -< -- ~ -< ~~ we -~ -- -= -- € OT Tz HE aez asousuocy 
€0°0 -- -- ~= == -- -- “= = =< -- -= -- -= -- -- rA 99 qeZ JOZeITITV 
zZ z 49 aqeZ ssouyzous 

GS°0 - -- ed -- -- -- == =e wee -~ -- T ad -- S ST Lh ie3 peqqods 
—_ oo -o — = a — en tas ~= oo we o— -- =< ~= == 89 mip J9yemM-ysord 
T0°o ve -- -< -- oo = on -< = -~ -- -~- -- -< -< T 19 ut sMog 
I0°O -- -- -- - od -- -- == -< ed -< ow == cd oe ic lg ystszeo peeyyeta 
ee == -- -- ~= -= om ore on o< -= =e oo oo oe wm -- 89 ystyqeo ent 
T0°0 we od -~< - “= oe “= == -- -- “- -- -= ad -~ T 19 ystgzeo [Teuueyp 
1z°0 [2 € PESUTTING MOTTEA 


*s30U TIT ZeTJ ysew yout G*T Joy suofgnqTaqgstp Louenbeuay Aep gou aed ysts Jo szequmyy = *) stqvy 


16 


ae 


hi 
: 4 
ae 


WERERRETAVECT LES. . 


_— 

—_— 
—» 
=f 
7 


recat ter PAC OPED a ee 


reodirerevitiyy MEET haeet. 
> 


PyLEeade LaDy Vee Pee er el eee 


- 


, | eae Beale. Vi eLTeTeae 


To 
bees MERUREeeneeeeery 


PEP ELEPOVPe Eye ba Peewee 


ree eeheTE eT Phd Chieti 
a 
LeeDVOELUEEDEREPEVEL OUEST Oe 


Coseipe hvala T eh) Pe eee 


_ 
— 
i 
— 
— 
- 
2 
-~- 
am. 
— 
—_ 
_ 
— 
- 
a 


weaeael iy 


‘sr eRE ETL OME LELD LEDC Ee 


Se a ol Oe eed ee ed a te 

4° a 
a 

errs t H “xaeneneee tt Re SRE a 


: eee? 


a 


U 


—— — = -— — — — -_ bachad eo 99 seusty seq40 
oe — m= oo mor = teats oe —~ —~ =e == ~~ —— = ow oe =< 89 peys Ut spesrzyL 
PA 


z G ¢ -- t L eT IT 6 OT peus prezztyo 


foe] 
uw 

. 
#\o 


T 

-= -— -- ——< -- -—— = —— -- -- -- -- bade =o mw =e Landers! —_— mie 89 aqouTtys UBsPTOD 
¢0°0 = -- -~ - -- -- -- -- ~~ -- -- -~ -- -- we -- -- “= z 99 TereyoTd uted 

om oe oe -- -- ed -< —— — — Cad — -— T -— —_ — C 6 GS sseq MOTTIA 

-— -- oo -—- -— -— —o —— boda -—— -— = -- hoaleed oe ow ow ow <= 89 ystyuns peqqodsesuero 


oO 
m 

. 
°o 


- -_ - -- - -- -- -- -- -~ -- - ad 89 ystguns peqqeds 
a) =n ead o-~ ~~ -= -- -- -— =~ “= -= -- 89 ystjuns i1eeZueT 


-- ve -- - o~ — oo -- “= -- -- \-~ -~ -~ oo ~~ - -- FA 99 ystjuns yyNowmiey 
oa 6 HT Gh yustjguns teepey 
oe ~- == ae -- -- we -- -- I -- € ¢ ¢ gS usfguns [I T#en tg 

2 ST TS etddero yoeTae, 


rir. 
IS SNSSmmINS 
f{escoScococcone ] 


-o ow — oo - ~~ -o —_ we — ~~ -- — -~ -< -= ~~ oe h h9 etdders e4TuM 
“« ~= -- ~~ ~~ - ~~ -- -- - = ~~ == = -- ~< -- - 2 99 sseq poqyeds 
~~ on =~ -- -- -- -— ~~ - -~ ~~ oe oe -- — -- T Z 9 6S sseq YQnowesie] 
— ~~ -- a ~~ on ~< ~~ -~ ~~ - ~~ -- -- - ~~ -< o- - 99 aeyonsdiss faATy 

To se -- - - - tied -- -- -~ -— -— =~ -- - -< -- =< Sd T 19 aeVonsqnys sxe] 

Gz oa - -- ~= - -~ ad - -- -- -- -- -_ -- - 1 T 6 LS aeyons pagzeds 
= -- -- ~- oe 2 - -- o- - -_ - -- -- -- -- - - 99 eTesygng AoelTa 

—_- = o- - -- - -o -~ -- -_ -- -- -- -- -- - -- “= = 89 oTesgng YyyNowTTeus 
~~ ~~ -- -< -- -- we -- -- }} Tt 0s ieZ ssousuey 


-~ <= - ~~ -- -~- ee -- -- -- 89 aeZ JozeST LV 
~~ ~= ~~ - ~~ a com -< -- G €9 ieZ ssougseug 
on wo -- - -- =~ oo -~ S Zt TS xe3 peqqods 
— ee wo — == om -< _ —— ¢ G9 UnIp doyen-ysoig 
-~ -- - -< -~ - =e — == =< 89 uUpsMeg 
~~ -- -- - -- -- -~ -~ -- td 99 ystszeo pesyuzeta 
-~ -- -- -- -- -< “ -- -- -- 89 ustszeo ent 
- ae -- ~~ - -- ~~ -- -- i lg yustTszeo TeuueByo 
peouTINg MOTTeA 


*¢z 6'te T 6° LT T “CT 
€ -O°HE <O°2E -0°0S -0°9z “0°22 -0°02 “O°ST “O°9T <O°HT ~0°2T 
ep jou Jed coquny 


—- 


*sq0Uu [ITZ Zety ysow yout 0°Z cozy suotynqtagstp Aouenbeay Aep you aed usty Jo uwec MN ~ °G STqQPL 


Loris i AP a 1 8 es oe 
; - fh! . hy We Danie 
\ i nT ate 
: 44 mo 
i] { ie Last 


iy ‘te 


' 


it iy Gr ie eis a ve ayy wr 
cae : q 


| ae 

a : rev : ae ny } vi 

' yan ana ea ” Du re eh 
i ie a te: 7% Ue | 

mere a 


Al i; un i 
ant 


Heer OO OO aaa ix 
bi 


sid Wy: 


{ 
MEVUWEV Tea) ld kL an 


vent 
"a 
Poi. 
4 Cai; ad 
| \ 
| th rieh beas be ae 
-¢ . Ui | 
4 
BVESTURITRT eee 
| 5 
\ i 
| | ny 
| } Beare WepaaeecueuaLey. 
Toe eee eee 
} 


— 
-* 
~ 
—— 
—, 
- 
—- 
a. 
—_— 
— 
~— 
_ 
— 
- 
ee 
_ 


Ce 
. iy 


raphe ye peru LARP Ia ma 
7 


- 
= 
—. 
— 
-_ 
- 
— 
—~ 


Lay MELEE Gite Ree 


» 2 eRe 
wa 


— 


Bee eee, 


H 
dd Be ee been O10 ie 
{ <h, oF, 
Baieiaree 
Ve Sey; meavll We 
Bete cut 
art 7 O " 

’ i] : 1¢ e 

eee eet : 

j ae 7 wee Le 


iy AA i \ 


at Rie at wee / 
ox Me : 1 i Jy one Laan’ MEN AN ea 


ae «< -- -- es =~ -- 2 =e -- -- - 89 SaUsTs 1030 
-- -- -- -- se -- -- oo -- -- -- -- 89 peys uTsJpeeryL 
eee t -- =< -< ¢ cA u 6 ST ot OT Lt peys prezzzo 
ne - = = == -= -= == = = = =o 89 TIuTys UspToH 
-- ae oe -- -- == -- -~ -- == -- -- 89 [etexoFd upeuo 
60°0 ~~ -- -- -- -- -- -~ -- Tt -- T 99 sseq MOTTOX 
-- -- = 2s ae -- -- on oe =< -- -- 89 yustguns pe_4jodsesuezo 
-~ -- -- -- -- =< -- =< -- oo -- =e 89 ystguns peqzods 
= a ~ == — o= on == ose oo -- == 89 ystyuns ieezuey 
- -- -- == «= -- we ow -- -= == -= 89 ystsjuns yynowren 

: ] 99 ystsuns reepey 

+0°O -- -- -- -- - -- -- - -- -- ¢€ 69 ustsuns TLpsenta 

2 


6¢°0 -= os == “= -- “7 oe on ee G Tt TS atddero yoeTg 
30°O -- -- ae -~ e- -- -- =o o< ic tH €9 afddero 94 TUM 
TO"O -- we -- -- -= -- -- -- ad - T l9 sseq peqjods 
Z2T°0 -- -~ - -- -- -- -~ -- -- -- L 19 sseq yznouezie] 
— — — == -= on =o = mes =o me = 89 qaxonsdred TOATY 
ne es -- oe = = =< “= -- oe -~ =o 89 isyonsqnyo sxe] 
0£*O -- - -- -- -- -= == =< = S 6 nS ateyons peyjzods 
== -< -- -- oe -- -- “= o- -- == -= 89 oTesjnq AoeTT 


Lg oTesygnq yZnouTTeus 
6S 282 assouzuey 
ies IoZesttty 
99 qiez essougzoys 
69 IeZ peqgods 


te 
° 


oooo0ocoorno 
e 
oooooocoo 
t 
‘ 
1 
4 
t 
a 
i 
8 
i] 
8 
i 
i 
5 
8 
i] 
t 
a 
| 
ac 


a 
t 
i 
i 
a 
t 
t 
1 
i] 
a 
t 
8 
| 
‘ 
| 
8 
NNA HOR 
~ 
“Oo 


mm Mmm 0 ft 


= wen on == ow me ow =o ma es 99 UMIp JeZeheusedy 

° -- -- on =< -~ on oe ae we T =< L9 uTJMOg 

: Bi ay = = shes == me = ~ -- 2 99 usTy3e0 peeuzetd 

. a as nat be es <= a on - -- t 19 USTJ3e0 ENTE 
40*0 a a od a = “- - - - - ¢ 69 USTJ9eO TeuTEUD 
es on =e on on a € S peeurtTnqd MOTTIA 


T 


*sq0U TITS ZeTJ usom yout G*z soz suoTanqTazqstp Aouenberzz ep you zed ystz so azequmn = °6 STqBL 


vay) 


i nike eh nt ie, 


‘a mi Hite ie 4 My Be vy 
Pita a eae ee ang) 
tami vine aes Beith teres 


| 

} | | a) A 
ht | I ie 
| . 

| 


-_- 
mn 
»« 
one 
—_ 
-—+ 
= 
~ 
~- 
—_ 
- 
—_ 
= 
om ~ ss 
— 
- 
—_ 
~_ 
em 
a 
aa 


Pe PERE EDELGD DETECT OTe iat 


; q 


ar eyery leap e ePaper TD: 


DR 


== 
— 
- 
- 
~ 
_ 
—e 
—_ 
— 
_ 
—_— 


dat ae COCCI 


PyV er sa eee ee eR eae ee eee eee 
we PEECEEEEVT EE OEE OE a ae 
} irs 
| 
. t 

‘ele rial CeeV TPP Obi eeryyy) Oe 
| oer par ea Paver eri eer vea eee 


. 
i 
TERME E Se ite BOY bee tel tee te 


. 5121 pre ayt alee edaiaall | { go ches meet | eri eh i 


eran pene sea beaunenayn 


ft 
wi, oe dad s<e 
Pd i s > & ¥% = ve 


Ti 


Table 10. = Number of fish per net day frequency distributions for 3.0 inch mesh flag gill nets. 


Number per net day 
>0=- 2.0= On -0= ~0= 10.0— 


0 1.9 oi, 


Yellow bullhead 


Channel catfish 68 -- -- “- on on eee Lk 
Blue catfish 68 ~= ~- -- -- -- mee Eee 
Flathead catfish 65 -- 1 1 1 -- =< 0.04 
Bowfin 68 == _ = =< — ike eceed 
Fresh-water drum 63 5 - oom ate oe woe 0.06 
Spotted gar 68 o~ = -- a a eid Lee 
Shortnose gar 66 2 ~~ oo -- ~= we 0.04 
Alligator gar 68 -- -- on al oe om 2 ines 
Longnose gar 63 4 =~ =~ om a we 0.07 
Smallmouth buffalo 66 2 oo on -~ _ ooo 0.03 
Black buffalo 68 -- =< se a oa ba pan 
Spotted sucker 68 =< ~= ee oom Ha oes Accensib 
Lake chubsucker 67 L “= — == wn ae 0.01 
River carpsucker 68 -- -= oe ae pul be peak 
Largemouth bass 65 3 om etx fim base ie 0.04 
Spotted bass 68 -- — a an oa ne eed 
White crappie 65 3 on won oat pak bain 0.04 
Black crappie 64 3 1 —_ o= a te 0.16 
Bluegill sunfish 68 ones -- -- a ons ae ptt 
‘Redear sunfish 68 = “+ -- _ =a nee tee 
Warmouth sunfish 68 -- -- on oo oc sen re 
Longear sunfish 68 -- -— —_ =< ae Gone nae 
Spotted sunfish 68 =< -= =o oa wea bee cies 
Orangespotted sunfish 68 ~m a pi site on een cat ah 
Yellow bass 68 -- — ae ep ne fede Ayekunn 
Chain pickerel 67 1 -- -- a once ‘acme 0.01 
Golden shiner 68 -- -- on am ieee eed peanenes 
Gizzard shad 50 11 5 we ae 1 1 0.63 
Threadfin shaa 67 wk = _ a ee ies 0.01 
Other fishes 67 1 =o fee oe — one 0.01 
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Table 11. = Number of fish per net day frequency distributions for 3.5 inch mesh flag gill 


nets. 
Number per net day 
?0- 2.0= 4,0= 

0 Le 3 ° Mean 
Yellow bullhead <= —— oan encnanan 
Channel catfish 68 a momen bibl eee 
Blue catfish 68 anes a on etme —) ene 
Flathead catfish 65 3 ome oan 0,04 
Bowfin 68 -—= eocnes srees ‘eakants 
Fresh-water drum 66 1 1 — 0,04 
Spotted gar 68 aleateal enone ome oo an 20 xe 
Shortnose gar 68 — on oon sey 
Alligator gar 68 — ome anes alcatel 
Longnose gar 67 1 --- --- 0.01 
Smallmouth buffalo 66 2 a<- — 0.03 
Black buffalo 68 one eaaree oases eal 
Spotted sucker 68 meee cones ean cues 
Lake chubsucker 68 eo ae ~ Racer aioe 
River carpsucker 68 ane oe pest Soe ieas 
Largemouth bass 68 — ns tte Sener sania 
Spotted bass 68 — ae abate at 
White crappie 68 soanee parealhcs asanee Bigs 20 
Black crappie 68 — ane ail caasinee 
Bluegill sunfish 67 1 meen prenes 0.01 
Redear sunfish 68 —— eee Jabal hg 
Warmouth sunfish 68 — owes oer arash 
Longear sunfish 68 — nonoes aes cantasen 
Spotted sunfish 68 — reer Soares ae 
Orangespotted sunfish 68 pemnes dah s, foseue Siac: 
Yellow bass 68 eroees aoenee bien Saat 
Chain pickerel 58 a pea ees hei aber 
Golden shiner 68 — ones ae patsts 
Gizzard shad 64 3 i --= 0.08 
Threadfin shad 68 eres es am om one sae ry 
Other fishes 68 ane pace aes Saeed 
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fable 12, = Number of fish.per net day frequency distributions for 4.5 inch mesh flag 


gill nets. 
Number per net day 
Ou 2.0- 

0 le ° Mean 
Yellow bullhead o-- on eomaes 
Channel catfish 68 od ne oma 
Blue catfish 68 = = wees 
Flathead catfish 68 a = meth 
Bowfin 68 wee — yey 
Fresh-water drum 67 1 ~« 0.01 
Spotted gar 68 = oo pale 
Shortnose gar 68 == am pager oo 
Alligator gar 68 oom ion peatids 
Longnose gar 66 2 oo 0.03 
Smallmouth buffalo 63 5 ae 0.08 
Black buffalo 67 1 oe 0.01 
Spotted sucker 68 on oom pea 
Lake chubsucker 68 — _ caaaoas 
River carpsucker 68 o= a Pi 
Largemouth bass 68 -< an Ade Le 
Spotted bass 58 — coe Soke 
White crappie 58 o“- om cclniion 
Black crappie 68 — wes al 
Bluegill sunfish 68 om ses wm men 
Redear sunfish 68 o- ao sh Set 
Warmouth sunfish ~ 68 -- am Aen 
Longear sunfish 68 -- ons an 
Spotted sunfish 68 _ on coaeeons 
Orangespotted sunfish 68 _ oe boteceen 
Yellow bass 68 — en wane 
Chain pickerel 68 on —_ poe 
Golden shiner 68 an onl fo sciect 
Gizzard shad 68 me oo coonenna 
Other fishes 68 am om none 


21 


val? now coat 0.0 «o> sontiedietale qoosgnest Yad at 


se 


a + ate O= ee eee a ee 
Au 


fae sen 


Ce ee a em FS, SS AE ep 9 eee gee 


ee) al fe, 
wer | Fe g 
. == — TE es EEE QI eho seen tly 
= wee 
———- ~ eal 
= = ~~ tied 
———_ —— —= 
a: ? nea 
£0,.¢ ~— r 
irom, ¢ _— 
= =e o= 
oa « ats 
nH ‘ => z 
Mw e 
i+ oo- M4 
= - —~ 
—— Se 
o-=_ -——- 
e< 
* , a 
~% = 
~ ~ 
a= 
= 
- — — 
- - —* 
— 
* -« 
- a) ~—* 
> — 
> —_ 
—_ ‘ — 
— - oo. ——- 
- — 


se 


p 


1 


a 


ti 
an 


hee SY 
Tomes 
e = 


a ee 


on SEba 


I 


an individual set. 

fhe catch rates for all species in the 3.0 
inch mesh size were not widely distributed (Table 
10). he mode for the catch rates for all species 
was at the 0 fish per net day class. Only three 
species of fish had catch rates more than 3.9 fish 


per net day for individual sets. Flathead catfish, 


longnose gar, and gizzard shad had catch rates up 
to 7.9, 9.9 and 11.9 fish per net day for indivi- 
dual sets, respectively. 

fhe catch rates for the 3.5 inch mesh size 
were much less widely distributed (fable 11). The 
mode for the catch rates for all species was at 
the 0 fish per net day class. No species had 
catch rates higher than 3.9 fish per net day for 
individual sets. 

fhe catch rates for the 4.5 inch mesh size 
were extremely narrowly distributed (fable 12). 
fhe mode for the catch rates for all species was 
at the 0 fish per net day class. No species had 
catch rates higher than 1.9 fish per net day for 
individual sets. 


Relative @omposition 

There were considerable differences in- the 
relative composition of the catch among the 
various mesh sizes (fable 13). Gommercial fish 
comprised approximately 33 percent of the total 
number of fish caught by the 1.0 inch mesh size. 
The relative composition of commercial fish then 
decreased as the mesh size became larger to the 
2.0 inch mesh size where they comprised 13 per- 
cent of the total number. ‘The relative compo- 
sition of commercial fish then slightly increased 
for the 2.5 inch mesh size and then rapidly in- 
creased for the larger mesh sizes. Gommercial 
fish comprised: 100 percent of the total mumber 
caught by the 4.5 inch mesh size. 

Game fish comprised 62 percent of the total 
number caught by the 1.0 inch mesh size. fhe 
relative composition decreased as the mesh size 
became larger to where they comprised only 14 
percent of the total number caught by the 2.5 
inch mesh size. ‘However, the relative compo- 
sition increased to 22 percent for the 3.0 inch 
mesh size. It then decreased to 6 percent for 
the 3.5 inch mesh size and no game fish were 
caught by the 4.5 inch mesh size. 

Only 5.5 percent of the total number caught 
by the 1.0 inch mesh size consisted of the other 
fish category. The other fish category con- 
Sisted almost entirely of gizzard shad. This 
was true for all mesh sizes. The relative in- 
portance of other fish increased as the mesh 
size became larger and they comprised 71 per- 
cent of the total number caught by the 2.5 inch 
mesh size. The relative composition then de- 
creased and 55 and 36 percent of the total 
mumber consisted of other fish in the 3.0 and 


3-5 inch mesh sizes, respectively. None were 
caught in the 4.5 inch mesh size. 

fests of homogenity of proportion of 
different kinds of fish (commercial, game and 
other) are given in Table 14. The chi-square 
values for the comparisons between the 1.0 
and 1.5; 1.5 and 2.0; . 2.5 and 3.0; 
3-0 and 3.5 inch mesh sizes were significant. 
The chi-square values for the comparisons be- 
tween the 2.0 and 2.5 and 3.5 and 4.5 inch 
mesh sizes were not significant. The relative 
composition of the catches for the 2.0 and 2.5 
inch mesh sizes were very similar. Even 
though there appeared to be considerable 
differences in the relative composition of the 
catches by the 3.5 and 4.5 inch mesh size, so 
few fish were caught by these mesh sizes that 
thei? relative composition cannot be compared 
with any degree of accuracy. 

fhe comparisons of the relative composit- 
ion of the various species of fish caught by 
the different mesh sizes are given in fable 
15. Tests of homogenity of proportion of 
different species of fish in the various mesh 
sizes are given in fable 16. he chi-square 
values were significant for: the comparisons 
between the 1.0 and 1.5; 1.5 and 2.0; 2.0 
and 2.5; and 2.5 and 3.0 inch mesh sizes. 
Phey were not significant for the compar- 
isons between the 3.0 and 3.5, and 3.5 and 
4.5 inch mesh sizes. 


Size of Fish 

For the most part, the mean length of 
the varinus species of fish caught increased 
as the mesh size became larger. fhe mean 
length of a species caught in a mesh size 
is a function of the selectivity of the net 
and the size of fish available to be caught. 

fable 17 gives the mean length of fish 
caught in the various mesh sizes of flag ~ 
gill nets and the mean lengths of fishes re- 
covered from 18 one acre areas by rotenone 
poisoning during the late summer and early 
fall of 1955 (Lambou and Stern, 1957). Also 
given are: (1) the sample standard deviations 
when enough fish were measured to justify 
its calculation and (2) the length ranges. 
fhe mean lengths of the fish caught by the 
flag gill nets were computed from the ori- 
ginal data in which measurements were record- 
ed to the nearest one tenth of an inch. How- 
ever, tables of the length frequency distri- 
butions of the various species of fish caught 
by the flag gill nets were available in which 
the mumber of fish were grouped by one half 
inch size groups, e.g, 1.0, 1.5, 2.0 etc. 
where each group represents the class center 
of the total length in inches. The population 
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Table 13. =- Percent composition of the variaus kinds of fish caught in various mesh sizes of flag 
gill nets, expressed as percent of total mumber. 


Mesh size 
inch 2.0 inch 3 4, 


Commercial fish 32.9 15.0 22.2 57.3 100.0 
Game fish 61.6 52.7 19.8 1559 22.4 6.4 Seeeer 
Other fish 5.5 20.9 67.6 Tied 55.4 36.3 pea 
Total number 228 566 665 355 81 16 9 


Table 14. = Test of homogenity of proportion of different kinds of fish in the various mesh sizes 
ef flag gill nets. 


Teat of homogenity for 
1.0 and 1.5 1.5 and 2.0 2.0 and 2.5 2.5 and 3.0 3.0 and 3.5 3.5 and 4.5 


inch mesh inch mesh inch mesh inch mesh inch mesh inch mesh 
Chi-square 28.27° 270.15°¢ 5.83 7.512 8,491 5.33 
Degrees of freedom 2 2 2 2 2 2 


lsagnificant at probability of 0.05 
Significant at probability of 0.01 
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Table 15. = Relative species composition of fish caught by the various mesh sizes of flag gill 
nets, expressed as percent of total mumber. 


Mesh size 

1.0 awk 2.0 2.5 3.0 aed 45 

inch inch inch inch inch inch inch 
ALT OMENS eR Reet nee yO ee eeenn ga Terr Lo enn) 9 ee meee ae me ees 
Channel catfish --- 0.2 0.2 0.9 ne aon = 
Blue catfish -o= ame wo ones 0.3 omen aatyes aren 
Flathead catfish 0.7 0.2 me 0.7 Del gC a Pops 
Bowfin momo 0 ° move 0 es 6 enon oe —) — 
Fresh-water drum “<< nee 0.5 0.6 5.4 19.1 11.0 
Spotted gar 5.2 6.7 Be Le awe ore ops 
Shortnose gar 2.6 hie) 0.7 n bes 3.3 anne eer 
Alligator gar one 0.4 — 0.3 commas pee ae 
Longnose gar 20.4 10.9 43 2e7 5.9 6.4 22.0 
Smallmouth buffalo oe --- ooo 0.3 2.5 1257 56.0 
Black buffalo ied mee we ae os a 11.0 
Spotted sucker 1.2 1.9 2.5 5.7 ated wanes — 
Lake chubsucker cares 1.0 0.2 oem Lee ewes aoe 
River carpsucker oon 0.2 wane —— — armas _ 
Largemouth bass Leo 2e7 rages 2.4 367 eres ee 
Spotted bass 0.4 0.4 0.3 0.3 econ sree never 
White crappie 0.4 0.2 0.6 135 527 nar stead 
Black crappie 6.5 ore 36D 6.7 13e7 owe ~-- 
Bluegill sunfish 1067 ehh aye Del 0.8 — 6.4 — 
Redear sunfish Bes 10.8 5.1 0.6 on eon ene patie 
Warmouth sunfish 8.5 3.6 0.3 — nous ene folic 
Longear sunfish 0.8 ~m= a mae meee as fearon 
Spotted sunfish 2.6 oe a peanes mence corer ees 
Orangespotted sunfish osanes O25 ome eo — — ers 
Golden shiner 0.4 — an arenes beso ene poe 
Gizzard shad 4.6 20.c 67.3 Tle Boel 36.3 ome 
Threadfin shad ems comes oom sree ee ed as as 
Other fishes 0.4 Ost 0.3 — 1.1 ovecae oveven 
Total number 228 566 665 355 81 16 9 


Table 16, = Test of homogenity of proportion of different species of fish in the various mesh 
sizes of flag gill nets. 


Test of homogenity for 


250 ands 155°) 1550 and 250e 08 and)e 5) 235 and 5.0 95.0 and 3.5/5.5 and 4.5 

inch mesh inch mesh inch mesh inch mesh inch mesh inch mesh 
Chi-square 111.332 343.372 66,654 60.921 22.12 12.53 
Degrees of freedom 25 23 23 23 13 6 


lsignificant at probability of 0.05 
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Table 17. - Mean length (total length in inches) of fish caught in the various mesh sizes of flag gill nets 
and mean length of fish recovered from 18-one acre areas by rotenone poisoning where x equals 
the mean, n equals the mumber of specimens which were measured, s equals the sample standard 


deviation and r equals the range. 


The values of n for bluegill sunfish, redear sunfish, 


warmouth sunfish and threadfin shad recovered by rotenone are not the actual mmber of specimens 


measured. See text for explanation. 
Gill Net les 
1.0 1.5 2.0 2.5 3.0 3.5 45 Rotenone 
inch inch inch inch inch inch inch Samples 
Yellow bullhead 
x 9.3 iZel 13.6 12.8 a ——- —— 3.6 
n 6 20 7 3 — — oan 260 
s 3.125 1.949 0.951 — — a aoe 1.265 
r 6.5-14.0 9.5-16.0 12.5"15.0 10.0°15.5 -~= --- con 1.5=9.0 
Channel catfish 
= cae 15.8 23.1 19.6 — — one _— 
n -<- ah 1 3 — — -on — 
r wee oan <2 18,0=20.5 =-«= wen -o- =~ 
Blue catfish 
xX wae wee ome 20.1 won on — coca 
n “<= ane oon 1 -on -o= -<- — 
Flathead catfish 
x 14.1 11.7 wae 19.8 25.1 24.8 -—= 13.0 
n 1 1 a 2 3 -—= 2 
r nee aon aon 18.0-21.5 22.5=28.0 22.5=26.0 <== 6.51925 
Bowfin 
x nee 22.8 — 25.6 meses woces noes mes 
n -— ak mm 2 =— os — ans 
r ose noe one 22.5829.0 <= — a woes 
Fresh-water drum 
x --- ace 15.1 17.0 16.8 17-7 22.2 18.3 
n ono =-- 3 2 5 3 1 10 
8 -- --- _— one a ~oe 1.494 
r — — 11.5-12.0 17.0©17.0 15,5-18.0 17.0-18.0 <== 16,.0=21.5 
Spotted gar 
x 30.0 23.0 cafe 36.6 a -=- “<< 22.1 
n 10 36 22 4 — — —— 10 
8 4.708 2.513 3.047 --- -— ooo oan 2.970 
ns 17 25-3320 19.0=29.0 17.5=30.5 21 25-36.0 oremes me =—mes 19 2529.0 
Shortnose gar 
x 24.7 23.8 31.7 39.5 34.6 --- —— 22.0 
n 7 5 4 2 — -<- 6 
s 9-704 5 758 20454 <= — — = 0.447 
r 15.0=39.5 19.5=35 5 29 ..0=35.0 36 5-42 <0 295-3925 hess Naas =a 21.5=-22 ob 
Alligator gar 
x new 28.0 “o8 29.0 — ee --- eee 
n --- 2 one 1 — wen eens one 
r ome 27 25=28.5 == “= — — oo es 
Longnose gar 
X 34.2 3901 40.6 39.6 36.4 37.8 46.5 39.3 
n a) 59 28 10 5 1 2 4 
8 5.792 4641 6.403 5.662 6.427 ane — — 
r 25%0-51.0 2720"52.5 34.0-62.5 27 5247.0 29.5=43.0 ae 45 .0-48.0 32,0-46.0 
Smallmouth buffalo 
x “= oo o-- reef 22.4 20.9 21.9 22.3 
n woe od ~=-- 1 2 2 5 11 
s --- <= -<- a === — 5.141 2.316 
r oe —— area ann 22.0=22.5 20.5=21.5 13 .5"27 65 19.,0=27 .0 
Black buffalo 
x — — — a ers ome. 24.4 a 
n wee os oe a a a 1 --= 
Spotted sucker 
x 17.5 17.9 17.6 18.1 coe enn --- =o- 
n 2 11 16 19 one ~o= -<~ tte 
s == 1.350 0.879 0.693 7 cores aes) ae 
r 17.0-17.5 15.5=19.5 1630-18.5 17.0-19.5 ane --- =— we 
Lake chubsucker 
Zz ones 11.6 1153 mes 8.8 woe — 7-5 
n wen 6 1 re uh one ood 79 
5 one 2.871 ome -—= — = --- 1.396 
r one 9.0-17.0 -a= -— — one ~o= 4.0915.5 
River carpsucker 
x — 18,4 =o= ome — on ame wee 
n — 1 aon one a a on= oo- 
Largemouth bass 
x 11.6 12.8 15.0 17.9 18.6 — — 5.7 
n e) 15 14 1 3 ae woe 472 
5 --- 3.125 2.235 1.842 — wee oe 3.622 
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Table 17. - contimed 


Spotted bass 


BB RK 


White 
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ex os 


Black crappie 


3 x] 


rw OH 


Bluegill sunfish 


Bus pm] 


Redear sunfish 


Hus Hy 


ct 


Warmouth sunfish 


us Bi 


aid 
Longear sunfish 


0.524 
40-5 5 


Orangespotted sunfish 
x 


Yellow bass 


Chain pickerel 


sup xlow oa 5 Hl 


Golden shiner 


Gizza 


us xe 5 xl 


r 
Threadfin shad 
x 


r 
Other fishes 
BS 


n 


2.566 


3.850 
6.5-15.5 


57 
0.641 


17.0-22.0 


13.6 


111 


1.793 
925-16.5 


15-9 
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14.2 


2 
140-145 
1329 


> 
1.696 
12.0-16.0 


0.695 
7-0-10.0 


8.9 


10 5-14, (¢) 


20.0 
(2 


21.5=22.0 


14,3 
433 
1.143 
12.0-19.0 


6 


0.517 
13 25-15.0 


0.542 
12.5-14.5 


8.6 
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10.7 
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10.5-11.0 


12.8 
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12.0-13.5 


15 5} 
236 
0.795 
130-195 
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15.2 
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14.2 
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0.629 
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42 


1.179 
1325~19.0 


320 


16.1 


5 
1.194 
14.5=17.5 
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standard deviations and ranges were estimated 
from the grouped data, inasamch as the extra 
labor and time necessary to estimate these 
parameters from the ungrouped data did not seem 
justifiable even ¢ suck a procedure should 
be somewhat more efficient. 

The estimates of the meam, standard de- 
viations and ranges. of tke lengths of the fish. 
occurring in the lake as determined by rotenone 
poisoning were all determined from data where 
the lengths of the fish were grouped by one 
haif inch size groups (fable 17). ‘he values 
of n given in able 17 for biuegill sunfish, 
redear sunfish, warmouth sunfish and thread- 
fin shad recovered by rotenone poisoning are 
not the actual mumber of specimens measured. 
Por these species, the mumber of x 
recovered from some of the sauples for cer- 
tain of the sise groups was so great that it 
was not justifiable or for that matter 1t was 
not possible to count and meisure ail the 
Specimens. For the samples and size groups 
where the specimens were not so mumerous, a11 
were measured. For the others, sub-samples 
as large ag practical were taken and an es- 
tigate made of the miumber of specimens occurr- 
ing, that Size group for that particuiar sample. 
Inasmich ag the sub-samples were more than 
large enough (at least several thousand were 
measured im each one half inch size group for 
each sub-sample) for large sample theory to 
apply, the estimate of the aumber occarring 
in these mmerous size grovps for each sample 
was considered as being without error. 
Actually the values of n for the bluegill 
sunfish, redear sunfish, warmouth sunfish and 
threadfin shad are the estimated number 
occurring in the 18 one-aere rotencne sauples. 

Sampling fish populations by rotenone 
poisoning is not extremely selective for any 
particular size group of fish, 1.e., if 
sufficient attention is given to how the 
samples are teken (Lambou and Stern, 1958a). 
Kven though the flag giil net samples were 
not taken during the same period that the 
fish population wa$ sampled by rotenone 
poisoning, it is not expected that the size 
frequencies of fishes occurring in the lake 
would change drastically enough im less than 
a year's time so as to completely invalidate 
any comparisons made. Yhe sampling of the 
fish populaticn by rotenone poisoning is dis- 
cussed in move! detall in a later section, 

By comparing the length frequencies of 
the fishes caught by the various mesh sizes 
with those obtained by rotenone poisoning, 
it was evident that the size of the fish 
avaLllable to be caught had, in many instances, 
a definite effect on the mean Length of the 
fish caught by the various mesh sizes of flag 


gill nets. Yhis was especially true for the 
larger mesh sizes. Due to space limitetions 
it is not possible to eve the length freq 
quencies of all the Piskes caught by the flag 
Bill nets and recovered by rotenone poisoning, 
however, these ave avyatlable in two unpublish- 
eG reports (Lambou and Stern, 1957 , 1958b). 
Pais can also be seen by exanioing + 

standard deviations of the lengths ("abie 17). 
For mary of these species the standard de~ 
viations become less as the meek size ine 
creased, The standard deviation is @ mea- 
sure of dispersion or varidablility of the 
sige of fish that it is expected can be 

taken by the various mesh sizes. Surely, 

we world not expect that the dispersions of 
Ghe sige of fish which a mesh size is capable 
of catching is less for the larzer mesh sise 
than the smaller. The only reasonable cone 
clusion is that in vy instauces the larger 
mesa sizes were only catching the smaller 
sise fishes which they are capable of ecatche 
ing and even though they are capabie of eatche- 
ing laxger size fish, these fish were not 
available to be caught. fo illustrate this, 
Length frequency Gistributions for gizzard 
shad are given in Fable 18. It can be 
readily seen teat the size of giazard shad 
available is affecting the dispertion of 

the size of fish caught by thee larger mesh 
Sizes of flag gill aets. 


Gonparison of Gatch Between 
Different Fines of Year 


fhe catch of fish by Flag gelii nets Lor 
the period March through May was compared wich 
the cateh for the period Sune throsgh august. 
There were differences im the rates shat the 
flag gilli nets camght fish during the 2@ periods 
(able 15). 

ae catch rate for totel fish was high- 
est during the first period. the summed chi-e 
square valnes as well as the pooled and 
heterogenity chi-square values were all signe 
2ficant for the couparisons between the catch 
rates for the 2 sampling periods (Sable 86). 
This iudieates that there were signi ¢icant 
differences in the cateh rates but that the 
catch rates for the individual species were 
not consistantly more or less for either of 
the 2 peringg. fhe differences im the total 
catch rates mere due mainly to differences in 
the catch pates of those species which were 
most abundant. 

ae cateh vate for commercial figh disco 
wa8 highest ducing the first period. aa 
sumed chi-square values as welaor vee 
pooled and heterogenity chi-squaiterveines 
were @11 significant for the compiirisons 
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Gill nets =- mesh size 
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Table 18, - Length frequency distributions of gizzard shad as determined by flag gill nets and 
rotenone poisoning expressed as percént of total number. 


Total length 
in-inches 
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fable 19, - Number of fish caught per net day in flag gill nets by kinds of fish 
and time of year. 


Number per Number per 

net day for net day for 

March=Ma June-August 
Total fish 30.06 22.600 
Cemmercial fish 6.46 4,03 
Game fish 8.69 10.07 
Other fish 14.90 8.50 


fable 20. - test of significance of differences in total catch, commercial fish 
catch, and game fish catch of flag gill nets during differenct times 


of the year. 
Degrees of freedom Chi-square 

Total fish 

Sum of 31 195.48 

Pooled 1 30.32° 

Heterogenity 30 165.16 
Commercial fish 

Sum of 15 he .782 

Pooled 1 15.732 

Heterogenity 14 27.052 
Game fish 

Sum of 12 104.062 

Pooled 1 SeL2 

Heterogenity 11 100.942 


lsignificant at probability ef 0.05 
2significant at prebability of 0.01 
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between the catch rates of commercial fish for 
the 2 periods (fable 20). This indicates that 
there were significant differences in the catch 
rates for the individual species but that the 
catch rates for the individual species of 
commercial fish were not consistantly more or 
less for either of the 2 periods. fhe differ- 
ences in the total catch rates were due mainly 
to differences in the catch rates of those 
species of fish which made up a relatively large 
portion of the total catch. 

Most of the comparisons between the catch 
rates of the various individual species of com- 
mercial fish were not significant (fable 21). 
The differences between the catch rates of 
Shortnose gar, longnose gar and spotted sucker 
were significant and all of these species were 
caught at higher rates during the first samp- 
ling period. 

Game fish had a higher catch rate during © 
the second sampling period (fable 19). ‘fhe 
summed chi-square values as well as the hete- 
rogenity chi-square values were significant 
(Fable 20). fhe pooled chi-square values 
were not significant. This would indicate 
that there were significant differences in the 
catch rates for the individual species of game 
fish, but that the catch rates were not con- 
sistantly more or less for either of the 2 
Sampling periods. No significant difference 
could be demonstrated between the total catch 
rates of game fish. 

Most of the comparisons between the catch 
rates of the various species of game fish were 
not significant (Pable 21). ‘he. comparisons 
between the catch rates of black crappie, blue=- 
gill sunfish, warmouth sunfish and yellow bass 
were significant. Black crappie, bluegill 
sunfish and warmouth sunfish were caught at 
higher rates during the second sampling period. 
fhe catch rate for yellow bass was consider- 
ably higher during the first period. 

Gizzard shad were also caught at.a@ con- 
Siderably higher catch rate during the first 
sampling period and the difference was signi- 
ficant (fable 21). 

Fhere were differences in the relative 
composition of the catch by flag gill nets 
during the 2 sampling periods (fable 22). 
Gommercial fish and other fish comprised a 
relatively larger portion of the total catch 
during the first sampling period while game 
fish were relatively more ‘abundant *during 
the second period. Aitest of homogenity -of 
proportion of different kinds of fish caught 
during the 2 sampling periods was signifi- 
cant (Pable 22). Likewise a test of homo-. 
genity of proportion of different species of 
fish caught during the 2 sampling periods, 


was significant (Yable 23). 


‘ Comparison of Batch 
-at Different Depths 


fhe catch of fish by Liag E11) nets set less 
than 6 feet deep was compared Wath the catch of 
nets set 6 feet deep or deeper. Phere were dif 


ferences in the caétch rates of the flag ciil nese 
set at different depths (fable #8). otal fish, 
commercial fish, game fish and othe: 


had higher catch rates in the shellow se? 

fhe swmmed chi-square values av vell as the 
pooled and heterogenity are anova V@l@es ware 
all significant for the oRete! SpE om ta the sateh 
rate of total fish patvens the ah LLow amt deep 
sets (fable 25). This indicate Shere were 
significant differences in the satch rates 2ow 
the individual species, bat that the eaten vares 
were not consistantiy more or less fox elcher of 
the 2 types of sets. Te divferences in the 
total catch rates were due maiuiy so d?xvfexe 
in the catch rates ef those species which we 
most abundant. 

fhe catch rate for comersial fish was highe- 
est for the shallow sets, however, the emmec 
chi-square values as well. as the pooled ani 

ne 


heterogenity chi-square values all were 
significant. Therefore no differences « 
type could be demonstrated between the canah 
rates of commercial fish in the Bis Law and deep 
sets. Only one species of sozmmercial fish 
(yellow bullhead) had a significant dirversncs 
in catch rate between the shallow a:xi ¢een sets 
(fable 26). Yellow bullhead weve caught as a 
higher rate in the shallow sets. 

Game fish were caught at a higher rare An 
the shaliow sets, however, the swus 
values as well as the. pooled and heterogentt 
chi-square values were all mob signizieart — 
(fables 24-and 25). Yherefore, no divYevencss 
shi any type could be démonstxated between the 

atch rates of game fish in the shallow anc ¢ 
Grae Only 2 species of game fish (wedotr 
fish and chain pickerel) had significant eife 
ferences in catch rates between-the shallow and 
deep sets (fable 26). Redear swifich were 
caught at a higher rate in the deep sets while 
chain*pickerel were caught at a higher. wate ta 
the shallow sets. 

Gizzard shad were caught aS a higher wave 
in the shallow sets than in the deay seis, and 
this difference was significant (able 2B). 

Fhere were differences ip the relative 
composition of the eatch by gill nets ses ar 
different depths; however, a test of homozgentty 
of proportion of difverent kinds «f fish causht 
at the different depths was not significant 
(fable 27). A test of homogenity of proportion 
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Table 21. = Number of fish caught per net day in flag gill nets by species and time of year. 


Number per Number per 

net day for net day for 

March=-Ma June-August Chi-square 
Yellow bullhead 0.95 0.08 Ser 
Channel catfish 0.10 ted 1.06 
Blue catfish 0.02 ae O17 
Flathead catfish 0.12 0.23 0.55 
Bowfin 0.06 --- 0.30 
Fresh-water drum 0.24 0.09 1.01 
Spotted gar 1.04 0.98 0.01 
Shortnose gar 0.47 0.12 4 17° 
Alligater gar 0.06 a<= 0.30 
Longnose gar 2.57 1.43 8.31 
Smallmouth buffalo 0.19 0.05 Leni 
Black buffalo 0.02 an= Ovar 
Spotted sucker 0.98 0.17 12.62° 
Lake chubsucker OVL5 0.13 0.09 
River carpsucker 0.02 ed 0.17 
Largemouth bass 0.63 0.66 we 
Spotted bass 0.12 ered 1.44 
White crappie 0.28 0.05 2.96 
Black crappie 0.76 2.20 24.53> 
Bluegill sunfish 1.57 2.93 13.26° 
Redear sunfish 1.57 1.78 0.28 
Warmouth sunfish Oo. 4 0.94 5.51° 
Lengear sunfish 0.04 “on 0.01 
Spotted sunfish 0.04 0.18 1.89 
Orangespetted sunfish mae 0.08 Lies 
Yellow bass 2.77 0. 44 38.97° 
Chain pickerel 0.47 0.81 2.39 
Golden shiner 0.02 an we 0.17 
Gizgard shad 14.71 8.46 45.79? 
Threadfin shad 0.02 oes 0.17 
Other fishes 0.15 0.04 0.69 


liess than 0.005 
Significant at probability of 0.05 with one degree of freedom 
Ssignificant at probability of 0.01 with one degree of freedom 
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Table 22, = Percent composition of the various kinds of fish caught by flag gill nets during 
different times of the year. 


March-May rae 
Commercial fish 2125 Li 


Game fish 28.9 Ly, 6 
Other fish HQ 6 7.6 
‘otal number 14s 7 


Chi-sq. = 41.23; degrees of freedom = 2; signiiicant of probability of 0.01 


Table 23, = Relative species composition of fish caught by flag gill nets during different 
times of year expressed as percent of total number. 


March=-May June-August 
Yellow bullhead Lea OE 


Channel catfish 
Blue catfish 
Flathead catfish 
Bowfin 
Fresh-water drum 
Spotted gar 
Shortnose gar 
Alligator gar 
Longnose gar 
Smallmouth buffalo 
Black buffalo 
Spotted sucker 
Lake chubsucker 
River carpsucker 
Largemouth bass 
Spotted bass 

White crappie 
Black crappie 
Bluegill sunfish 
Redear sunfish 
Warmouth sunfish 
Longear sunfish 
Spotted sunfish 
Orangespotted sunfish 
Yellow bass 

Chain pickerel 
Golden shiner 
Gizzard shad 
Threadfin shad 
Other fishes 

Total number 1 
Chi-square = 1 ; degrees of freedom = 30; significant prebability ef 0.01 
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Table 24, = Number of fish caught per net day in flag gill nets by kinds of fish and 
depth of set. 


Number per Number per 
net day for net day for 
0-5.9 feet 6.0 feet deep 
deep sets and over sets 
Total fish 28.81 23.70 
Commercial fish 6.01 4.90 
Game fish 8.88 8.59 
Other fish 13.92 10.27 


Table 25, = Test of significance of differences in total catch, commercial fish catch 
and game fish catch of flag gill nets set°’at different depths. 


Degrees of freedom Cha-square 

Total fish 

Sum of 30 55.73° 

Pooled 1 7.09° 

Heterogenity 29 48 64+ 
Commercial fish 

Sum of 14 Zee 

Pooled 2 1.63 

Heterogenity ils 202 
Game fish 

Sum of 12 18.17 

Pooled 1 0.08 

Heterogenity a7 18.09 


lsignificant at a probability of 0.05 
2significant at a probability of 0.01 
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Table 26, = Number of fish caught per net day in flag gill nets by species and depth 


of set. 

Number per Number per 

net day for net day for 

0-5.9 feet 6.0 feet deep 

deep sets and over sets Chi-squage 
Yellow bullhead 0.69 -o- 5.12 
Channel catfish 0.09 wen 0.07 
Flathead catfish 0.15 0.11 0.03 
Bowfin 0.05 “<< 0.02 
Fresh-water drum 0.15 0.33 0.59 
Spotted gar oe fet 0.44 2.79 
Shortnose gar 0.41 0.11 a We 
Alligator gar 0.05 non 0.02) 
Longnose gar 2.31 Zane ane 
Smallmouth buffalo 0.11 0.44 3.55 
Black buffalo 0.02 oon 1.08 
Spotted sucker 0.70 big I 1.20 
Lake chubsucker 0.13 0.11 0.16 
River carpsucker 0.02 or 1.08 
Largemouth bass 0.63 0.22 1.58 
Spotted bass 0.09 0.11 OFL5 
White crappie 0.23 Oras 0.09 
Black crappie 1.22 0.80 0.84 
Bluegill sunfish diol ia b fala | 9.01, 
Redear, sunfish Lies ras 0.09 
Warmouth sunfish 0.65 0.44 0.26 
Longear sunfish 0.03 om 0.29 
Spotted sunfish 0.09 0.11 0.15 
Orangespotted sunfish 0.03 woe OF 30 
Yellow bass 1.95 2.34 0.41, 
Chain pickerel 0.63 “<< 454 
Golden shiner ~<- 0.11 1.08 
Gigzard shad 13.76 10.16 7.34? 
Threadfin shad 0.02 --- 1.08 
Other fishes 0.14 — 0.39 


liess than 0.05 
@significant at probability of 0.05 with 1 degree of freedom 
Psignificant at probability of 0.01 with 1 degree of freedom 
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Table 27. = Percent composition of the various kinds ef fish caught by flag g11l1 nets 
set at differenttdepths. 


Sets 0=5.9 Sets 6.0 feet 


feet dee and ever dee 
Commercial fish 20.9 2006 


Game fish 30.8 36.2 


Other fish foe 43 62 
Tetal mumber 1595 214 


Chiesq. = 2.72; degrees of freedom = 2; not significant at probability of 0.05. 


Table 28. = Relative species composition ef fish caught by flag gill nets set at 
aifferent depths expressed as percent of total mumber, 


Sets 0-5.9 Sets 6.0 feet 
feet deep and over deep 
Yellew bullhead 2e = 
Channel catfish 0.3 erence 
Blue catfish evan mm 
Flathead catfish 0.5 0.5 
Bowfin 0 e 2 La the 
Freshewater drum 0.5 1.4 
Spotted gar 369 1.9 
Shortnose gar 1.4 0.5 
Alligator gar 0.2 arenes 
Longnose gar 8.0 9.4 
Smallmouth buffalo 0.4 1.9 
Black buffalo 0.1 nevoan ae 
Spetted sucker 2.4 4.7 
Lake chubsucker 0.4 0.5 
River carpsucker 0.1 eee 
Largemouth bass 202 0.9 
Spotted bass 0.3 0.5 
White crappie 0.8 0.5 
Black crappie 4.2 3 e+ 
Bluegill sunfish Ted 8.9 
Redear sunfish 4.3 9.8 
Warmouth sunfish 203 1.9 
Lengear sunfish 0.1 comes 
Spetted sunfish 0.3 0.5 
Orangespotted sunfish 0.1 some 
Yellow bass 6.8 929 
Chain pickerel 202 come 
Golden shiner om 0.5 
Gizzard shad 47 68 42.8 
Threadfin shad 0.1 mere 
Other fishes 0.5 een 


Total mmber 1585 214 
Chi=sq,. = 09; degrees ef freedom = 29; s ficant at probability of 0.01 
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of different species of fish caught at the diff- 
erent depths was significant (Pable 28). 


Gomparison of Flag Gill Net 
@atches with Fish Population 
Estimates Obtained by Rotenone 
Poisoning 


In order to determine the selectivity of flag 
gill nets, the relative composition of the flag 
gill net catches was compared to estimates of the 
relative composition of the fish population ob- 
tained by rotenone poisoning. 

EBighteen areas, each one acre in size, were 
sampled by rotenone poisoning during August and 
September of 1955 (Lambou and Stern 1957). Since 
Lake Bistineau is rather shallow, usually less 
than 10 feet in depth (Figure 1), it was possible 
to sample nearly all areas of the lake. All types 
of habitat were represented in the sampling areas. 
fhe sampling areas were surrounded by a 1 inch 
square mesh net = the "block-off net" described 
by Lambou (1959a). Three pints of 5 percent 
emulsifiable rotenone per acre foot of water were 
applied by pumping the solution through a per- 
forated hose. It was calculated that this would 
give a concentration of approximately 1 ppm. Fish 
' were recovered over a 2 day period gnd every 
possible effort was made to pick up-all, including 
small fish. 

Data obtained from rotenone poisoning, or for 
that matter, data obtained from samples taken with 
any type of gear, are more or less selective. 
Rotenone sampling is probably less selective than 
the other:methods. Rotenone sampling, if suffici- 
ent attention is given to how the samples are 
taken, is not extremely selective for any parti- 
cular kind or size groups of fish. fhe main 
inaccuracy associated with this method is that 
varying percentages of fish occurring in the 
sampling area are recovered (Lambou and Stern, 
1958a). Mowever, all of the samples taken from 
Lake Bistineau were taken in a similar manner 
and it is believed thatthe rate of non-recovered 
fish to recovered' fish was of the same magnitude 
for each sampling area. If this assumption is 
eorrect, the rotenone sampling data should fur- 
nish an ‘unbiased index to the species composit- 
ion and abundance of fish.in Lake Bistineau. fhe 
method of. taking rotenone samples -in Louisiana 
and the factors affecting the results, are more 
fully discussed by! Lambou and Stern (1958a). 

' . The data obtained by rotenone péisoning) are 
probably fairly representative of the fish 
population occurring in Lake Bystineau - in any 
case, these data are probably much more repre- 
sentative of the fish population than the data 
obtained from the flag gill net sampleS, 

As stated in a previous section, even” 4 
though the flag gill net Samples were not taken 


during the same period that the fish popu- 
lation was sampled by rotenone poisoning, I 
do not believe that the size frequencies (or 
the population structurej of fishes in the 
lake would change drastically enough in less 
than a year's time so as to completely in- 
validate any comparisons made. 

It should be realized that there is con- 
Siderable overlaping of the sizes of fishes 
that can be caught by the various mesh sizes 
of flag gill nets. ‘These relationships are 
complex and probably vary considerably among 
the various species of fish. These relation- 
ships are not evident enough in the data pre-. 
sented in this report to be described with 
any degree of accuracy. It is probable that 
the various sizes of the species of fish were 
sampled by the flag giil nets at different 
intensities. However, I do net believe that 
this is serious enough to completely invali- 
date any comparisons made with the data ob- 
tained by rotenone poisoning. However, I 
believe the reader should keep in mind the 
possible biases present when considering the 
comparisons contained in this section. 

Many of the fish occurring in the fish 
population were of a size too small to be 
caught by the flag gill nets. f€hose fish ob- 
tained by rotenone poisoning which were con- 
Sidered to be of a size too small to be 
caught by flag gill nets were not used in the 
comparisons. The estimated sizes of fish that 
would be caught by flag gill nets were, based 
mainly on the length frequency distributions 
of fishes caught by flag gill nets. ‘Table 29 
summarizes the estimates of the fish population 
as determined by rotenone poisoning and shows 
the number of fish as-well as the sizes which 
were considered large enough to be caught by 
flag gill nets. In some instances the minimum 
sizes which were considered large enough to 
be caught by flag gill nets are not actually 
the minimum size the flag gill nets are 
capable of catching but are the minimum size 
occurring in the samples taken by rotenone 
poisoning which were considered large enough 
to be caught by the flag gill nets. 

Gommercial fish and other fish were much 
more relatively abundant in the flag gill net 
samples than in the samples obtained by 
rotenone poisoning (fable 30). Mowever, game 
fish were considerably more relatively abundant 
in the rotenone samples than in the flag gill 
net samples. A test of homogenity of the 
proportion of different kinds of fish occurr- 
ing in the 2 types of samples were significant 
(fable 30). his shows that theeflag gill nets 
are highly selective for certain kinds of fish, 
i.e., if the rotenone sampling data are con- 
sidered as being non-selective. The other 
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Table 30. - Composition of the percent composition of the various kinds of fish caught 
by flag gill nets with the percent composition of the various kinds of fish 
occurring in rotenone samples. Only fish occurring in the rotenone samples 
which were considered to be of a size large enough to be caught by flag gill 
nets were used in the comparison, The relative compositions are expressed 
as percent of total munber,. 


Gill nets Rotenone samples 
Commercial fish 20. 205 


Game fish 3209 7199 
ak 


Qther fish 46.5 126 
Total number 1940 231 


Chi=sg. = 1,008.90; degrees of freedom = 2; significant at a probability of 0.01 


Table 31. = Comparison of the relative species composition of fish caught by flag gill 
nets with the relative species composition of fish occurring in rotenone 
samples, Only fish occurring in the rotenone samples which were considered 
te be of a size large enough to be caught by flag gill nets were used in 
the comparison, The relative compositions are expressed as percent of total 


mumber. 
Gill nets Rotenone samples 
Yellow bullhead 20D Py) 
Channel catfish oD meen 
Blue catfish vad oneness 
Flathead catfish 6 mes 
Bowfin oe ween 
Fresh-water drum of 4 
Spotted gar LPy ¢ ot 
Shortnose gar Les oe) 
Alligator gar e2 nee 
Longnose gar 8.0 e2 
Smallmouth buffalo 5} 2) 
Black buffalo ot sw over 
Spotted sucker 2.6 — 
Lake chubsucker . 5 e2 
River carpsucker el mmee 
Largemouth bass 203 5a 
Spotted bass oD el, 
White crappie el “mm 
Black crappie uy 6.5 
Bluegill sunfish To2 59-1 
Redear sunfish 59 11 
Warmouth sunfish Bed 3.6 
Longear sunfish ol oo coe 
Spotted sunfish <2 el 
Orangespotted sunfish ol csenes 
Yellow bass ‘Lao »e) 
Chain pickerel Lok oJ 
Golden shiner ed ome 
Gizzard shad 86.0 17.4 
Threadfin shad el meee 
Other fishes ott e2 
Total mumber 1940 2318 


Chi=sq. = 1784.81; degrees of freedom = 30; significant at a probability of 0,01 
liess than 0.05 


38 


eA. BA 


dwen fal? Yo gle aasbeny ats ry . oo Sribie se “eat 79. 
Ast ) AbrLM uscrhmey wilt te Mechteoqane Theme net Mew stay Tey gee 
soignaa eacmatoy ert? i yabraenoe ded ela YG 208 wate ith onde 
[hia aatY qe titans ad Od dyundo eyTel ato a Io ed a saezet ehteime osew doer 
beteorgks ota wiahilecume evicatey at! -onkmapins eit ae eet otaw FA ‘ 
ronan Ew. a 


ma) 

bee! be a ly Oe ee ea 

‘ a 

As ag Morera) 

ee ant a Av te bee oe <b ——osle 

tsys e 

’ “J 

74 
\ a r 
Vy» Ts 
a ee — 

: 

EC ; eS | 


d . A 4 — 73? 
O.9 Je esieirig 6 38 sneezes TS mn wee 


af 5 gteuse Gat) Je colsisoqae esioage uvivales ef? te coaekuapep? 
- visage datl ke meltieoum eateege eveseles O87 Aiiy atee 
iT wo rv ealqawa etacato: eff al eeiuavene pecs stiias 

iM @pee eon i ‘od crggen wf oF Cyne oneal ants & td: e¢ @F 
aan A, » he uy. »s amolilscason evidaiet GAT foul. sqapo a 


‘ah 
as 


_ 7 Caan 
2 <cmenene litt 
; 
e 
; 
4 
oe ae Ss ns aente ne haa 
~1@,) 
— i — iy a — ees wee eae - + =v ee — 
___...__ Avad..29 Se eidegeig Ae Dee Fees 
* 
i 
¢ 


possibility is that both types of gear are sel- 
ective for different types of fish. Undoubtedly 
this is true to some extent. 

fable 31 compares the relative species 
composition of the flag gill net catches and the 
rotenone samples. A test of homogenity of. the 
proportion of different species-of fish occurr- 
ing in the 2 types of samples was significant 
(Fable 31). Of the commercial species, all 
(with the exception of smallmouth buffalo) were 
relatively more abundant in the flag gill net-. 
samples than in the rotenone samples. Small- 
mouth buffalo were found in the same proport- 
ion in both types of samples. Of the game fish, 
spotted bass, white crappie, redear sunfish, 
longear sunfish, orangespotted sunfish, yellow 
bass and chain pickerel were relatively more 
abundant in the flag gill net samples. Large- 
mouth bass, black crappie, bluegill sunfish, 
warmouth sunfish, and spotted sunfish were re- 
latively more abundant in the rotenone samples. 
Of the other fishes (golden shiner, gizzard 
shad and threadfin shad) all were more abundant 
in the flag gill net samples. 

‘For 2 species, the differences in the re- 
lative abundance were extreme. Biuegill sun- 
fish comprised only 7 percent of the total 
number caught by flag gill nets while they 
comprised 59 percent of the total number re- 
covered by rotenone poisoning, Gizzard shad 
comprised 46 percent of the total number 
caught by flag gill nets and comprised only 
17 percent of the total number recovered by 
rotenone poisoning. 

Seven species of fish, (channel catfish, 
blue. catfish, bowfin, alligator gar, black 
buffalo, spotted sucker and river ‘carpsucker ) 
which occurred in the flag gill net catches 
were not- represented at all, regardless of 
size of the fish, in the collections obtain-~ 
ed by rotenone poisoning. Mowever, each of 
these species comprised less than 1 percent 
of the total number of fish caught by flag 
gill nets = with the exception of spotted 
sucker which comprised 2.6 percent of the 
total catch. his could be interpreted to mean 
that sampling by rotenone poisoning is selec- 
tive, however, I believe that considering the 
percent of the total lake area that was sam- 
pled (18 ouf of 17,200 acres) by rotenone 
poisoning; it is possible that such species, 
which are, rare and undoubtedly distributed 
very patchily in the lake, could strictly 
through chance'not occur in the sampling areas. 
fhis would be especially true for those species 
which made up less than 1 percent of the total 
catch. 
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@Gomments Relative to Proposals 
to @lose Lake Bistineau to . 
Gommercial Fishing 


Many of the sport fishermen believe that 
commercial fishing on Lake Bistineau is detre- 
mental to the sport fishery. Because of this, 
attempts have been made to close Lake Bisti- 
neau to all commercial fishing. here are no 
exact data available on the characteristics 
and size of the Lake Bystinesu commercial 
fishery. Mowever, according to my observat- 
ions the following generalizations can be 
made. Yhree types of commercial gear are used 
on Lake Bistineau. fhese are: flag gill nets, 
trammel nets and hoop nets. Koop netting is 
not done in the lake proper but in the tri- 
butary streams during periods of high flow. 
Practically all of the commercial fishing done 
on the lake proper is with flag gill nets; 
therefore, only the flag gill net fishery need 
be considered. It was evident to me while 
working on Lake Bistineau that some illegal 
wire traps were fished in the lake; however, 
it is not known how extensive this is. This 
type of fishing is already illegal and closing 
the lake to commercial fishing would have no 
effect on this. 

Under some conditions, a reduction in the 
abundance of non=-game species can be benefi- 
clal to sport fishing. Mowever, for the re- 
moval of non-game fish from a lake to have 
any chance of affecting the abundance of game 
fish, it is necessary that the non-game species. 
comprise a substantial portion of the total 
population and that a substantial portion of 
these non-game fish be removed. fhere is no 
evidence that commercial fishes are over- 
abundant in Lake Bistineau (fable 29). I 
doubt that either restricting or allowing 
commercial fishing on Lake Bistineau will have 
much affect on the fish population (Lambou 
1959b). Nevertheless, commercial fishing 
should be allowed since it utilizes a re- 
source that would otherwise be wasted. I 
know of no valid reasons why the lake should 
be closed to commercial fishing. 

I would recommend a minimum legal size of 
3.0 inch square thesh for gill nets fished: on 
Lake Bistineau. This is based on 2 consider- - 
ations: (1) the catch of game fish in the 
various mesh sizes and (2) characteristics of 
the commercial fishery. This minimum mesh 
size is consistant with the recommendations 
made by Davis and Posey (1960a) that a min- 
imum size of 3.0 inch square mesh be adopted 
statewide in Louisiana for gill nets. 
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@onsidering data presented previously in 
this report, the catch of game fish in flag gill 
nets of 3.0 inch square mesh size or larger 
would be negligible. However, I would like to 
emphasize that there is no evidence that the 
catch of game fish by flag gill nets of sizes 
from 2.0 to 2.9 inches square mesh is detri- 
mental to the sport fishery. Gill nets of 
2.0 inch square mesh size and larger were legal 
when this study was undertaken. The other con- 
Sideration is the size of the commercial fish 
caught by the various mesh sizes of flag gill 
nets. 

*fhe most valuable commercial fish caught 
in North Louisiana are the buffalo fishes. No 
exact data are available as to the composition 
of the commercial catch on Lake Bistineau, how- 
everj according to my observations it is direct- 
ed primarily to the catching of buffalo fishes. 
Small buffalo fishes are not of mich value 
commercially because of the large mumber of 
small bones in the flesh and the labor involved 
in processing these fish. Buffalo fishes of 
approximately 9 pounds and larger usually bring 
premium prices on the market and therefore are 
most, in demand. Of course the size at which 
buffalo fishes will bring premium prices will 
vary among the different fish dealers and with 
market conditions. However, all other things 
being equal, the market for the smaller size 
buffalo fishes is limited. 

fable 32 through 34 shows the average size 
of bigmouth, black and smallmouth buffalo 
fishes caught in various mesh sizes and twine 
types and sizes of flag giil nets fished experi- 
mentally throughout Louisiana. ‘These data are 
adapted from Davis and Posey (1960b). In 
Davis and Posey's report only the mean lengths 
of fish caught for each type of net were given, 
.» therefore the mean lengths were weighted by the 
mumber of fish caught in determining the mean 
lengths for the grouped data. 

According to Davis and Posey (1960a) there 
if little differente in the average size of fish 
caught by flag gill nets in Lowisiana of differ- 
ent twine types, i.e., nylon, cotton and ‘linen. 
hey were able to demonstrate significant diff- 
erences in average lengths of buffalo fishes 
caught by flag gill nets of different twine 
“types, but of the same mesh size, in only 2 of 


many comparisons (Davis and Posey 1960b). Also 


they were unable to demonstrate any significant 
differences in average size of buffalo fishes 
caught in flag gill nets of the'same mesh size 
and type but of different twine sizes. ‘There- 
fore, only the grouped data will be considered. 
Figure 3 shows the relationship between 
mesh size and the mean size of buffalo fishes 
caught based of Davis and Posey's data. ‘he 


‘too large. 
mesh and larger mesh sizes catch a much 


4O 


mean size of buffalo fish caught by flag gill 
nets of 2.5 inch square mesh size and smaller 
is quite variable and no general trend is de- 
tectable. However, the average size is quite 
small and undoubtedly these mesh sizes will 
catch many buffalo fish of below legal size 
and of a size not desired by the market..,’ 

For sizes of 3.0 inches square mesh and 
larger a definite trend is detectable, 1.é., 
the average size of fish caught increases 
with the mesh size. Undoubtedly these mesh 
Sizes will catch buffalo fishes mainly above 
legal size and a large portion of the catch 
will be fish of a size desired by the market. 
Actually, the determination of exactly what 
the optimum mesh sizes of flag gill nets that 
should be used in order to obtain the highest 
sustained economic return is not possible from 
the available data. This would require know- 
ledge of natural mortality rates, fishing 
mortality rates, growth rates, etc. However, 
based on the available data, I believe that 
a minimum size of 3.0 inches square mesh 
would be desirable from the standpoint of the 
commercial fishery. 

A minimum size of 4 inch square mesh for 
all gill nets has gone into effect for the 
parishes of Bossier, Blenvilie, @addo and 
Webster since the experimental flag gill net 
fishing experiments were conducted on Lake 
Bistineau. Lake Bistineau is located in 
Bossier, Bienville and Webster Parishes. How- 
ever, effective May 1, 1961, a minimum legal 
Size for gill nets of 3.0 inch square mesh 
came into existance statewide. I believe 
this minimum size of 4 inch square mesh is 
Even though the 4.0 inch square 


larger average size buffalo fish than the 
sizes from 3.0 to 3.9 inches square mesh, 
these mesh sizes catch buffalo fishes of de- 
finite marketable size. If natural mortality 
rates are relatively high between the time 

a buffalo fish reaches legal size and the 
time it reaches the average size caught by 
4.0 inch square mesh sizes, it is possible 
that a higher sustained yield of buffalo fish 
could be maintained by allowing the smaller 
mesh sizes (3.0 to 3.9). Also, as stated 
previously, the catch of game fish by mesh 
sizes from 3.0 to 3.9 square inches is nege- 
ligible. Davis and Posey (1960b) also 

caught very few game fish in flag gill nets 
of 3.0 inches square mesh size and larger 
sizes. 
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In order to determine the efficiency 


4 elt pete ceee 
¥ ogngrs manent é.% ba obet 


lat ww 9608 ib 
as ineont Loeeeq on faa Os jupraw aviayp BA. 
mm, «2 Chie O27 wi? .«erewes of Choe 
N to¢ie Caen 4 teen ee licen 
T of wole .1) alethet Gee Gote 
avon © jeg sate 2°29 
o cHoans F svate ves 
, ict « woe" 
at 4 mle ogtves 
( UG \ 
' ; a j .*“ h J 
0 j < 
' , “— i 
— . — 
: e 
‘ 
i 
st 
| 
j e r] 
J = 4 
. 
" 
‘ 
“ 
4 ‘5 
‘. oer x 
rf 
P » 
. ® 
; af 
J is 
& pas 
. Se 
7¢ "Lad 
1 Seale 
’ - ~ Ota 
i.< int 
ry sal eo 
if 3 tev we 6S 
) oad » 
’ , i) 
| ’ i) 4 ny 
Tea . i? ° ‘ 
fi i 4 § yi Ved } @ 
ot mm eoao @ s¥ee4 
¢ el y e.0 28 S - ‘el 
; | weart t fy = ei, 
& ot ts ecée wel," tcp ee 
4 is ale é _s eutvet Geta 9. 
amealt, 
(14408 
uremiatt>e ed gixanves ¢¢ wetts al 


(stq wets at ect ekeg fo 42 


~towee® of 42 GOtveqresrs ns 2 


qopeel 1 vale Stee 

of afal thaw f eee aoe se! 
et? sad wtoatitve oa St As) 
crete Ys aten Sly OO : + 
_Putem of deve eyeupa.t 6s 
a6 efes (180 »weasee} Scege ome 
ieqjet eyee eepee, Se amie em 
~we ano oa priefrahay arw 
wl) Ladeoeen ef Po pada, ona 
{Lig atta te beale upon euoecer 


oe 4 


tteree das? fel_enwe ai¢eule? 
ow Ci 2 ata of? on6 aist ee 
nheteogere @@) of a6 sldaitavé wae 

wast sdaite tie. Com) Av ae@en 5 ; 


q 
— 


peiet® ofeyPat So ecietotee aff Of 
seier Gaye ‘Ts ¢oe wee eedet) Chetan 
~¢ os ee" eed bs o urea! 


.% “ ; 
ved wedged nit bee feel? a a) rene 
geca.tt olst} dat? evar 


f =i Lange Tae het ebcibog @ ARCS 


cn eteteent! kee Cyen 68) @ee 
Autre #6 wale @ ees yo ‘ 

. ~ 7“ a ae gafad it?e 

: as vals 2 grees tisl> 


vor (le <wwrewel -. i 

© els 2 | o> asd 

twins «ef & 

ci: vaereve. « rere OE avr Ot ae 

iota’ seo0eio bw aeaid 

i? (at conte Got ewoleer cf , 
-jenqxe beet atone Cite elt, © wus 
owe efth weet? +% ef ained errs ; 

+ doeecs quest has otved eee 


9 & 
¥ 


re 
aftiyiel cache o@7 Gime PoE a 4 , 
mwrky ree Cut't egg! Maw Whe at 


eae 9 acitatov 4 /)s ca gel obest m 
asem elt patrctrveten af 029888.6 7% 
718 beget off OF 
osesgte ¢ ee OEs) ' Lae @2vell wo u 
mit to. ecko ope » oat at exorettie 
-geT3Zh So analy yl aS efea Lits a. ue ‘ 
oeatt Bee nottes eee aoBad + eee? —_— 
'2h tnestiiagha aberPwereet oe a 
codal) oLwaize® opal yaw s cq 
untet ertte 16 eter Jha 1% 
t 2 efae wh (eake tee omen ait to on 
vals ag yract twa atves) v 
inset images yal eteriancmed a? ct 
godatt viertxe te eels epeiets fe 
nel) faa nee oof Ye ores Lilg BOE 
~eremt .teale wile? Greeetslt 2 8 
Qetecieaos of ile ePhb , 
noowted pide staled of) ewnta-| 
eodell eiaTiné 3F: rag Oe = 
Tt pe 


Figure 3. - Average weight of buffalo fish caught in various mesh sizes of nylon gill nets fished 
experimentally throughout Louisiana, adapted from Davis and Posey (1960b). 
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Table 32, = Average size of Bigmouth buffalo 
(Ictiobus cyprinellus) caught in 
flag gill nets fished experimentally 
throughout Louisiana, adopted from 
Davis (1960b). The mean length for 
the sub-totals and totals represents 


Table 33, - Average size of Black buffalo 
caught in flag gill nets fished 
experimentally throughout Louisiana, 
adopted from Davis ({1960b). The 
mean lengths for the sub-totals and 
totals represents a weighted average =~ 


Twine type Mean Mean Twine type Mean Mean 
or size NO. Lbs. We t Length or size No. Lbs. Weight Length 
1.0 inch square mesh 1.0 inch square mesh 
Linen Nylon 
No. 35/3 i 0.1 opel 653, No. 139 3 6.1 2.0 14.4 
Nylon TOTAL 3 6.1 2.0 14,4 
No. 69 2 9.4 4.7 12.7 
TOTAL i) 9,5 5el 10.5 2.0 inch square mesh 
Linen 
1.5 inch square mesh No. 35/3 1 rer a Ny 14.2 
Cotton No. 18/3 2 542 1.6 13.6 
No. 20/6 7h 0.4 0.4 9.8 Sub-total 3 Tig) 1.6 13.8 
Linen Nylon 
No. 35/3 ®, 1.4 0.5 8.5 Wo. 104 6 7.0 1.2 171 
No. 18/3 3 1.6 0.5 9.0 No. 139 1 2.6 2.6 16.1 
Sub-total 6 vi 0.5 8.8 No. 208 1 6.2 6.2 eiat 
Nylon No. 277 3 4.3 1.4 iG Pal 
No. 104 1 yy lef 15.8 Sub-total 11 20.1 1.8 16.3 
No. 139 1 1.4 1.4 12.6 TOTAL 14 25.20 1.8 15.8 
Sub-total 2 Sel 1.6 a hl 
TOTAL 9 6.5 0.7 10.1 2.5 inch square mesh 
Linen 
2.0 inch square mesh No. 35/3 3 4.5 45 19.3 
Nylon 
cotton No. 139 4 14.5 3.6 bs OP 
No, 20/9 1 6.5 6.5 22.4 TOTAL 5 19.0 455 18.0 
Nylon 
Ho. 104 5 5503 10.7 24.4 3.0 inch square mesh 
No. 139 5 raf oe | 54 us Fad Nylon 
Ho. 208 sl 1.5 1.5 13.4 No. 139 3 21.0 7140 21.0 
No. 277 3 22.9 736 let TOTAL 3 2130 7.0 21.0 
Sub-total 14 104.8 725 2YeL 
TOTAL 15 5 bi th lpr, hight Cie 4,0 inch square mesh 
Nylon 
2.5 inch square mesh fo. 139 6 52.0 Gel 22.9 
Nylon No. 208 11 a hee 10.6 24.7 
No. 139 10 24.4 2.4 17-5 Ho. 277 i § 86.1 1235 252 
TOTAL 10 24.4 2.4 17.5 No. 346 19 214.0 11.3 2525 
TOTAL 43 469.2 10.9 24.9 
3.0 inch square mesh 
Nylon 4.5 inch square mesh 
No. 139 6 30.8 5el 19.4 Nylon 
TOTAL 6 30.8 5el 19.4 No. 277 13 176.0 13.5 26.3 
TOTAL 13 176.0 1305 26.3 
4.0 inch square mesh 
Nylon 
No. 139 51 U7 68 8.8 23.0 
No. 208 98 898.0 9.2 23-5 
No. 277 16 161.3 10.1 24.0 
No. 346 107 975.0 9.1 23507 
TOTAL 272 2482.1 uo Fea 19.8 
4,5 inch square mesh 
Nylon 
No. 277 17 199.9 11,8 25.20 
TOTAL 17 199.9 11.8 25.0 


a weighted average = see text for 
explanation. 
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see text for explanation, 
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Table 34, = Average size of smallmouth buffalo 
caught in flag gill nets fished 
experimentally throughout Louisiana, 
adopted from Davis (1960b). The 
mean lengths for the sub-totals and 
totals represent a weighted average - 
see text for explanation, 


Twine type Mean Mean 


or size No. Ibs. Weight Length 
1.0 inch square mesh 

Cotton 

No. 20/9 al 6.5 6.5 2055 
Linenc 

No, 35/3 4 0.5 0.5 9.3 
Nylon 

No. 69 3 5.0 aby 12.4 

No. 104 3 16. 5.6 Ives 

Sub-total 6 2157 3.6 14.9 
TOTAL 8 28.7 3.6 15.0 


1.5 inch square mesh 


Cotton 
No. 20/6 3 Ley. 0.6 9.2 
No. 20/9 2 Bal ial 9.4 
Sub-total 5 3.8 0.8 9.3 
Linen 
No. 35/3 6 uy 0.7 10.? 
No. 18/3 1 0.8 0.8 17.0 
Sub-total Ti 5.2 0.7 10.2 
Nylon 
No. 69 5 L753 Dep; 16.5 
No. 104 11 19.2 17 12.6 
No. 139 ly 8.9 22) Leo 
Sub-total 20 45 6 7a a eat} 
TOTAL 32 54.6 ahr 265 
2.0 inch square mesh 
Cotton 
No. 20/6 se 9.6 0.8 10.9 
No. 20/9 1 0.5 0.5 9.3 
Sub-total 13 10.1 0.8 10.8 
Linen 
No. 35/3 1 2.0 2.0 15.0 
No. 18/3 2 Tou 0.7 10.2 
Sub-total 3 3.4 Led 
Nylon 
No. 104 2 10.7 5.4 13.5 
No. 139 8 20.6 2.6 15.4 
No. 208 3 8.8 2.9 13.2 
No. 277 5 9.3 1.9 15.4 
Sub-total 18 49,4 at 15.4 
TOTAL $y 62.9 1.9 DSeD 
2.5 inch square mesh 
Linen 
No. 35/3 ni 3.2 3.2 15.8 
Nylon 
No. 139 8 36.5 4.6 18.5 
TOTAL 9 39.7 44 Tone 
2-0 inch square mesh 
Nylon 
No, 139 27 142.3 5.3 18.4 
TOTAL 27 142.3 Ce; 18.4 
4,0 inch square mesh 
Nylon 
No. 139 14 114.7 8.2 22.3 
No. 208 47 411.8 8.3 2eL 
No. 277 12 85.8 ioe 21.3 
No. 346 TY) 388.0 9.2 23.0 
TOTAL 115 1000.3 Sur 22.8 
4.5 inch square mesh 
Nylon 


No. 277 16 160.3 10.0 24.5 
TOTAL 16 160.3 10.0 24.5 
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and selectivity of flag gill nets in catching 
fish, experimental flag gill nets were fished 
in Lake Bistineau during the period March 
through August, 1956. Lake Bistineau, a large 
impoundment of 17,200 acres, has an average 
depth of 7 feet. 

Plag gill nets differ in several important 
features from conventional gill nets. Flag gill 
nets contain no lead line and are hung on a top 
line which contains no floats. The experimental 
flag gill nets were 175 yards long and 8 feet 
deep and consisted of 25 yards of each of the 
following mesh sizes: 1.0, 1.5, 2.0, 2.5, 3.0, 
3.5 and 4.5 inch square ani For summary 
purposes the various species of fish were group- 
ed into 3 types: (1), commercial fish, (2) game 
fish and (3) other fish. 

The 2.0 inch mesh size had the highest 
catch rate while the 4.5 inch mesh size had the 
lowest. , Commercial fish had the highest catch 
rate in the 1.5 inch mesh size. Even though 
the commercial fish were caught at. the highest 
rate in the 1.5 inch mesh size, the more 
valuable commercial fishes were caught at high- 
er rates in the larger mesh sizes. Game fish 
were caught at the highest rate in the 1.5 inch 
mesh size. The catch rates for game fish were 
very low for the 3.0 and larger mesh sizes. The 
only other fish (i.e., other than commercial or 
game fish) which were caught in any abundance 
were gizzard shad. Gizzard shad were caught at 
the highest rate in the 2.0 inch mesh size. 

It is probable that the mean catch per net 
day of flag gill nets fished. experimentally is 
not a good measure of what commercial fishermen 
would catch using the same types of nets. In 
the experimental fishing of flag gill nets, an 
attempt was made to randomize the flag gill net 
sets in the lake. A commereial fisherman would 
not do this. Through experience he should know 
which are the most productive sets for the type 
of fish he wishes to catch and would only make 
such sets. Data are presented on the frequency 
distributions of the catches per net day which 
should give a somewhat better idea of the 
potential of the various mesh sizes of flag 
gill nets when fished under commercial con- 
ditions..' 

There were considerable differences in the 
relative composition of the catch among the - 
various mesh sizes. Commercial fish were much 
more relatively abundant in the larger mesh 
sizes. Commercial fish comprised 100 percent 
of the total number caught by the 4.5 inch mesh 
size. Game fish were more relatively abundant 
in the smaller mesh sizes. .Other fish 
(gizzard shad) were ALN ETE EY: more abundant in 
the medium mesh sizes. 
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For the most part, the mean length of the 
various species of fish caught increased as 
the mesh size became larger. The size of fish 
available to be caught had in many instances a 
definite effect on the mean length of the fish 
caught by the various mesh sizes of flag gill 
nets. 

The catch of fish by flag gill nets for 
the period March through May was compared with 
the catch for the period June through August. 
The catch rate for total fish ygs highest 
during the first sampling period, however, 
the difference was due mainiy to differences 
in the catch rates of those species which were 
most abundant. The catch rate for commercial 
fish was also highest during the firstperiod, 
however, the difference in the total catch 
were due mainly to differences in the catch 
rates of those spéties which made up a rela- 
tively large portion of the total catch. 

There were significant differences in the 
catch rates for the individual species of 
game fish, but the catch rates were not con- 
sistantly more or less for either of the 2 
sampling periiods. Commercial fish and other 
fish comprised a relatively larger portion of 
the total catch during the first sampling 
period, while game fish were relatively more 
abundant during the second period. 

The catch of fish by flag gill nets set 
less than 6 feet deep was compared with the 
catch of nets set 6 feet deep or deeper. 

Total fish were caught at higher rate in the 
shallow sets, however, the difference in the 
catch rates were due mainly to differences 

in the catch rates of those species which 
were most abundant. No differences could be 
demonstrated between catch rates of commercial 
and game fish in shallow and deep sets. 
Gizzard shad were caught at a significantly 
higher rate in shallow sets. A test of homo- 
genity of proportion of different kinds of 
fish caught at different depths was not 
significant; however, a test of homogenity 

of proportion of different species was signif- 
icant. 

In order to determine the selectivity of 
flag gill nets, the relative composition of 
the flag gill net catches was compared to 
estimates of the relative composition of the 
fish population made by rotenone poisoning. 
Commercial fish and other fish were much 
more relatively abundant in the flag gill net 
samples. Game fish were considerably more 
relatively abundant in the samples taken by 
rotenone poisoning. This shows that the flag 


gill nets are highly selective for certain 
kinds of fish, i.e., if the rotenone sampling 
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data are considered non-selective. The other 
possibility is that both types of gear are 
selective for different kinds of fish. Undoubt- 
edly this is true to some extent. 

Many of the sport fishermen believe that 
commercial fishing on Lake Bistineau is detre- 
mental to sport fishing. Because of this, attempts 
have been made to close Lake Bistineau to all 
“ commereial fishing: 

Under some conditions, @ reduction in the 
abundance of non-game species can be beneficial 
to sport fishingx Howevery for the remov@l of non- 
game fish from a lake to have any chance of affect- 
ing the abundance of game fish, it is negessary that 
the non=game species comprise a substant#al portion 
of the total population. There is no evidence that 
commercial fishes are overabgndant in Lake Bistineau. 
I doubt that either restricting or allowing commercial 
fishing on Lake Bistineau wf1l have mich affect on the 
fish populations Nevertheless commercial fishing 
should be allowed since it utilizes a resource that 
would otherwise be wasted. 

I would recommend a minimum legal size of 3.0 
inch square mesh for gill nets fished in Lake Bisti- 
neau. This is based on 2 considerations: (1) the 
catch of game fish in the various mesh sizes and 
(2) characteristics of the commercial fishery. It 
is believed that the catch of game fish by flag gill 
nets of 3.0 inch and larger sizes would be negligible. 
Even though mesh sizes smaller than 3.0 inches catch 
larger mumbers of game tere there is no evidence that 
such nets would be detremental to the sport fishery. 
The commercial fishing on Lake Bistineau is directed 
primarily toward buffalo fishes. Small buffalo fishes 
are not of mich value commercially. Mesh sizes of 
3.0 inch square mesh and larger would catch buffalo 
fishes mainly of @ size desired hy the market. 

: f 
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